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Y first duty and pleasure is to thank you for the high honour you have 

conferred on me by my election to the chair. I am fully sensitive of 
the responsibilities attaching thereto; these I shall strive to carry out as my 
predecessors have done—in fact had I to choose a motto for the occasion it 
would be ‘‘noblesse oblige.’’ 

For a considerable time it has seemed to me the question of etiology has 
been inadequately dealt with in dental literature, and that causes of abnormal 
occlusions have been assigned on insufficient evidence. In this paper I present 
to you twenty-nine cases, taken from twelve families, with as complete a 
history as I have been able to obtain, together with the result of some physical 
tests and measurements. The fact that this apparently simple task has not 
been undertaken previously is perhaps a sign that it is not as simple as it 
appears; for this reason I ask you to forgive the omissions which I realize 
are all too numerous. It should be borne in mind it is possible that causes 
do not act singly except in a few instances; and again, if a single one of the 
causes commonly assigned to cases of malocclusion be invoked as an etiological 
factor, another case of a similar type whose history did not contain that par- 
ticular etiological factor, could be quickly brought forward to controvert 
the particular belief. In the few cases included in this paper there is not one 
or seareely one of the recognized causes of irregularities which has not been 
operative, but can be proved, directly or indirectly, to have had no effect. It 
is therefore time that we reviewed our position in the etiological purview. 
Local causes have not been considered but are mentioned in the histories. 


_— *Presidential Address to British Society for the Study of Orthodontics, January 19, 
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In a paper’ last year I stated that: ‘‘Every one of us has opportunities 
of postgraduate instruction at his own door,’’ and the reports I present to- 
night indicate one way in which this may be done. My first intention was to 
proceed along the lines adopted by Murk Jansen in his book, ‘‘Feebleness of 
Growth.’ ® For his purposes Jansen selected families in which there were 
a large number of children, and these were taken from the poorer classes. 
But malocelusions are not confined to the poorer classes, and whether they 
are always associated with ‘‘Feebleness of Growth,’’ though it be of a less 
degree than Jansen has in mind, is a matter for still further investigation ; 
but, as a result of the physical tests, which subject Mr. Friel dealt with in 
his presidential address* last year, there is reason for inclining to such a view. 
Clinically I have no doubt many here would say that abnormal occlusions are 
not necessarily associated with feebleness of growth however slight, though 
on careful inquiry it would probably be elicited that there is, or was, evidence 
of feebleness of growth in addition to that provided by the occlusion. 

The cases reported are taken from all classes of society including hospital 
patients, but the latter are from the better class of these: they include one 
family with one child, one family with four children and ten families with 
two or three children; some of these families have one child with normal oc- 
elusion. As far as has been ascertainable all the children of any one family 
are believed to have lived under the same conditions, so that in those families 
where one child has a normal occlusion, environment as a cause of the ab- 
normal occlusion in the brothers and /or sisters may be eliminated. Casts - 


of the teeth of all are shown, also of the teeth of the parents in two families; 
photographs of some are included; graphs showing the results of the physical 
tests in some of the families and of some of the facial measurements are pre- 
sented. 


The facial measurements have been used but little in the paper because 
of the few statistics available for comparison. Keith and Campion‘ state that: 
‘The most frequent derangements of growth seen in modern English faces, 
is due to a deficiency or alteration in the lateral expansion which ought to 
take place in normal children. The most important suture involved is that 
between the maxilla and the malar or jugal bone on each side of the face.’’ 
So I have made a few graphs comparing the lateral measurements of members 
of the same family, and in one instance with a case from another family, 
where it seemed these readily disclosed points of interest. The vertical and 
forward measurements of these three cases are also compared; though they 
have been made in other cases they are not published. 

The conclusion, which seems to be irresistible from the evidence, to be 
drawn from the data of these cases, is that the major causes of malocclusion 
are probably antenatal, e. g., heredity and parental health, and that post- 
natal causes are of secondary importance even if they have any effect at all. 

It will appear from the histories I am about to present that the start 
the child has in life—and when I say ‘‘start’’ I mean the antenatal start, 
not only through the entire antenatal period proper, but from an even earlier 
period, that is to say from the time of conception and even before that, at 
which periods the health of both parents is of great importance to the future 
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offspring—is the factor of prime importance; it is at these very early periods - 
that the foundations of good or poor health and good or defective develop- 
ment of the child are being laid. If this start is not good there seems to be 
erave doubt if it can ever be overcome completely. 

The families were selected for one or more of the following reasons: 

(1) Cases of normal occlusion in which the individuals were exposed to 
‘‘reputed’’ causes of malocclusion. (Families Nos. 1, 7, 2, 9.) 

(2) Cases of normal occlusion, the individuals possessing which have 
brother (s) and /or sister (s) with abnormal occlusions. (Families Nos. 7, 
2, 4, 9.) 

(3) Cases of brother (s) and /or sister (s) all with abnormal but dis- 
similar occlusions. (Families Nos. 5, 6, 8, 11.) 

(4) Cases of brother (s) and /or sister (s) all with abnormal but similar 
occlusions. (Families Nos. 10 and 12.) 

The five following paragraphs may assist in an appreciation of the his- 
tories, graphs, ete.: 

1. The sitting height, weight and age are used to estimate whether growth 
is normal or otherwise.» The handgrip is used to give an index of general 
muscle development.® § 

2. Muscle tests about the mouth are to show the development of these 
muscles in relation to the general muscle development (handgrip) and the 
relation, if any, between the muscle development and the occlusion, whether 
normal or abnormal. The facial measurements are those used by Keith and 
Campion.‘ A few additional ones have been made. 

3. In any given family the elder child has the lower number. The graphs 
of physical tests are compared with the normal for the sitting height, taken 
as 100 per cent; the abbreviations are Wt. for weight, R.Hg. for right hand 
grip, L.Hg. for left hand grip, R.M. for right molars, L.M. for left molars, 
I. for incisors, T. for tongue, L.V. for lips vertical and L.H. for lips horizontal. 
The figures on the graphs which follow the description of the occlusion are 
the sum of the total points above 100 per cent minus the total number of 
points below; any points in excess of 50 per cent have been reckoned as 50 
per cent. The graphs of measurements are actual and must be considered 
in relation to age. The interdental widths are measured from the centre of 
the linguo-gingival margin to the corresponding point on the opposite side. 
The terms ‘‘linear’’ and ‘‘lateral’’? used to describe the type of individual 
are those employed by Northeroft.7. Where applicable the tabulated histories 
are usually given in the words of the parent as written in the questionnaire 
supplied to the latter. The histories, which follow, speak for themselves and 
may be read here; the last five pages, following the illustrations, summarize 
the histories. A word on the facial measurements of Cases 6, 7 and 896 (Figs. 
87, 88 and 89) may not be out of place, and may be read after the history of 
family No. 8. 

4. The last two vertical measurements of Cases 6 and 7 are of special 
interest (Figs. 87 and 88); whereas measurements I, III and IV are greater 
in 7 (Class II, Div. I) than in 6 (normal occlusion), that of measurement V 
is disproportionately greater, and that of measurement VII is the same. In 
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FaMILy No. 
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1. ONE CHILD 


Figs. 1-9 


No. Born. 

Age. Sex. 

in age cf. 
with next child older. 

Occlusion. 


. Type of individual. 
. Sitting height. 


. Weight (in clothes). 
. Normal weight for sitting 


height. 


. Actual weight in relation 


to normal weight for 
sitting height. 


. Walked at. 

. Knock knees. 

. Flat feet. 

. Antenatal factors. 


Factors at birth. 


. Postnatal factors. 


. Weight at birth. 
. Diet first year. 


. Diet 2nd-6th years. 


. Diet after 6 years. 
. Mastication. 


Comforter. 


. (i) Breathing—day. 
. (ii) Breathing—night. 


Adenoids. 


. Tonsils. 
. Habits. 


. Tilnesses. 


. Heredity. 


No. 572. 26 Oct. 1919. 
(Figs. 1-9.) 
Age 5Yo. Sex F. 


Normal (slight tendency to dis- 
tal on left side). 


Lateral. 
60.5 em. 


20.42 kg. 
18.99 kg. 


+ 1.43 kg. Slightly overweight 
for both age and sitting 
height. 


No. 
No. 
Maternal health good. 


Normal—Infantile jaundice. 


Digestive troubles almost imme- 
diately after birth. 


7 Ibs. 

Bottle fed from birth (natural 
9 days). Various artificial 
foods, but success with Fair- 
child’s peptogenic powder and 
cow’s milk only. 

Normal; always avoiding ex- 
cessive sugar. 

Present time; ordinary diet; 
very little meat; sweets— 
few; fruit—ample. 

Always excellent; slow eater. 


Never. 

Normal. 

Very slight inclination 
mouth breathing at times. 

No. 

Possibly rather large. 

Induced sleep by sucking fin- 
gers till 3 years of age, and 
cuddling eiderdown. 

None, except slight susceptibil- 
ity to cold and digestive 
troubles. 

Paternal grandfather 
tional teeth. 


to 


excep- 


FamILy No. 3. ONE CHILD 
Fias. 22-26a 


There are five others not re- 
ported on. 

No. 860. (Figs. 22-26a.) Born 
11 May 1916. 

Age Sex F. 

214 years (about). 


Class II. Div. I. Very small 
arches, overbite correct. Poor 
quality teeth. 

Linear—very small for age, 
mentally very bright. 

Shorter her 
brother. 


younger 


Yes. 

Yes. 

Mother nervous on account of 
air raids, and nursed the 
father who had pleurisy. 
(‘*Causes of Feebleness of 
Growth. ’’—Jansen. ) 

Lived on the river during earli- 
est years which did not suit 
the child’s health, which has 
much improved since living 
on the Northern Heights. 


Sucked two or three fingers, and 
still does so. 


Father believes tue condition 
hereditary, and accentuated 
by sucking habit. 
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Famity No. 1—Cont’p 


Parents’ occlusion. Father nor- 
mal (approximately). Mother 
Class II. Div. II. 


33. SMMARY AND CONCLUSIONS 

‘“‘Due to bad nursing the mother’s health after birth was 
very bad for some years; child could not be breast fed, and 
for some months no satisfactory food could be found. At 
one time the child was almost despaired of, and was sub- 
normal in nearly all respects. Careful attention by a trained 
nurse resulted in a complete change, and at about 18-24 
months the child had become fully normal. She is now in 
excellent health.’’ Quotation from the father’s notes. 

This child was born strong and healthy; the early digestive 
troubles (including artificial feeding) and finger sucking do 
not appear to have had any, or extremely little, harmful ef- 
fect on the occlusion. 
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Famity No. 3—ContT’p 


Parents’ occlusion. Class I., 
relation of father’s upper 
and lower incisors similar to 
the daughter’s, but lower lip 
does not fall so far back; he 
has a good chin. 


SUMMARY 

The father does not believe 
that rapid succession of chil- 
dren is detrimental to the later 
ones, and in his own children 
has proved to his satisfaction 
that it is not so. 

In this case the antenatal 
factors seemed to be against 
the child, and after she was 
born the neighbourhood did not 
suit her. 

Some of the other children 
are reported to have good oc- 
clusions. 

Parents well-to-do. Antena- 


tal overstrain of mother prob- 
ably an etiological factor. 


other words, if these measurements in Case No. 6 be taken as the standard, 
then in No. 7 the distance from the tip of 1 | to the submental point is too 
great and the distance from 6 | cusp to the border of the mandible is too 
short; this leads one to suspect that in Case No. 7 the excessive overbite is 
due, in part at least, to increased mandibular height in the incisor region and 
decreased mandibular height in the molar region. 

5. Case No. 896 is worthy of attention on account of the narrowness of 
the face compared with the length; in comparison with Case No. 6 (in which 
the arches are perfect) there is a considerable increase in all the vertical 
measurements, but a considerable decrease in all the lateral measurements 
(Figs. 87, 88 and 89). It is true that the upper arch of 896 is not quite per- 
fect, but the crowding that does exist is not sufficient to affect the argument 
that if it were perfect the lateral facial measurements would still be narrower 
than those of No. 6. If Case 896 is compared with Case No. 7 (in which the 
vertical measurements are greater than in No. 6, and the lateral ones less), 
the same result is obtained as in the comparison with Case No. 6, thus empha- 
Sizing the extreme divergence that may occur between the length and breadth 
of the face before the bounds of normality appear to be exceeded. To deal 
at length with these measurements is beyond the scope of this paper, and the 
remaining graphs are left to speak for themselves; they should be studied in 
conjunction with the casts of the teeth and the photographs of the individuals. 
The tables and illustrations will enable the reader to draw his own deductions 
and render further remarks, except of the briefest character, unnecessary. 


The major causes of malocclusion operate before birth, and the factors 
are probably hereditary and antenatal. Heredity is a difficult subject; I 
have introduced it so that its possible importance may be investigated, which 
it is necessary to do through more than two generations. On this point Prof. 
Arthur Thomson, of Aberdeen, says: ‘‘I think casts of two generations would 
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Normal occlusion. 


1 to 4.—Case No. 572 


Figs. 


572. 
tely. 


ion approxima 


6.—Father of No. 


Fig. 
Normal occlus 


Case 572. 


—Graph showing results of physical tests 
in family No. 1. 


5 


Fig 


Right side in occlusion. 


572. 


7.—Father of No. 
Figs. 8 and 9.—Mother of No. 572. 


Fig. 


ivision 


Di 


Class IT. 
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be of distinct value, but that one ease of three generations would be worth 
a score of cases of two generations.’’ 

Antenatal factors concern the father as well as the mother: in three of 
the five cases of normal occlusion they are definitely good; no data in the other 
two, except in one (10 L. H.) ‘‘mother always enjoyed good health,’’ but 
did not say this in reference to the birth of this child; her previous child 
(5 L. H.) seems to be a victim of feebleness of growth (Class II, Div. I). The 
normal occlusion children have much better physique than the others judged 
by the results of the physical tests. In Class II, Div. I, only in two eases, both 
in the same family, are the antenatal factors distinctly good (in one other 
they are ‘‘normal’’) ; in this family there are four children (girls), all present- 
ing a similar malocclusion, Class II, Div. I. Is it permissible to suspect 
heredity? In the other two sisters it is questionable if the unfavourable ante- 
natal factors were sufficient to have a baneful effect. Endocrine factors have 
not been considered. 

Of the postnatal causes, mastication is the one that appears to have some 
effect in good development, as of the normal cases four are good chewers and 
one no data. In Class I seven are medium or worse, and one no data. In Class 
II, Div. I, five are good, four medium. It was left to the parents to describe 
if the mastication was good or otherwise. 

Artificial feeding, comforters, sucking habits, tonsils and adenoids, and 
mouth breathing are distributed throughout the normals, Class I and Class II, 
Div. I, cases; therefore they are to be regarded as etiological factors of minor, 
if any, importance; the percentage of mouth breathing cases would appear 
to be greatest in the Class II, Div. I, cases, but if that is so it should be re- 
garded as concomitant rather than as causal. 

It is not my intention to make any definite statement but to present 
simply, as I have done, the results of my investigations together with all the 
available material, whereby you may draw your own conclusions and compare 
them with those presented. The importance of arriving at a correct etiology 
for each case may not be appreciable yet, but will it not have to be considered 
in the near future much more than in the past, if treatment is to be rational? 

It will be noticed that in the graphs of physical tests many of the children 
with bad occlusions appear to be above normal. This needs explanation. The 
normals of the physical tests are based on sitting height (there being no rela- 
tion to age), so that if a child were of poor height for his age it is obvious 
that the physical tests would probably give results above normal but below 
normal if compared with age. The opposite should also be considered, whether 
the sitting height is too great for the age. 

The summary of the results of the physical tests (Fig. 142) brings out the 
superiority of the normal occlusion cases; the difference between the two classes 
of eases of malocclusion is small. It may occasion surprise that the series of 
Class I eases is a little behind that of the Class II, Div. I, cases, it may be the 
position would be reversed if a larger number had been examined. Never- 
theless the inference seems to be that malocclusion and a musculature below 
normal strength seems to go hand in hand; possibly they have a common 


origin and act in a vicious circle; the explanation of the weakened musculature 
(Continued on page 101.) 
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Figs. 22 to 26a.—Case No. 860, Class II. 
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Orthodontics: Investigations in Etiology 101 


may not always be the same. Antenatal conditions, nutrition, function and 
general health would on @ prior grounds seem to be possible factors in pro- 
ducing a normal or abnormal musculature; the histories as presented—full 
as they are, but probably not full enough—enable one to form some opinion 
as to the causes which may have been operative in inhibiting bone growth 
in any particular case, and these same histories (and additional ones) make 
it clear that malocclusion goes hand in hand with other evidence of ‘‘Feeble- 
ness of Growth.’’ The treatment to be adopted must be decided after con- 
sideration of these and all other factors, and indeed these latter may need 
treatment. 


Figs. 45 and 46.—Case No. 660, Class I (severe). 
Figs. 47, 48, and 49.—Case No. 865, Class II. Division II. 


In families where a later child is better physically than an earlier one, 
a factor, not referred to earlier, may be the improved financial position of the 
parents at the later period, enabling them to obtain all the necessaries essential 
to the rearing of physically sound children, e.g. their own better health, less 
mental and physical strain on the mother, ample food, good housing, ete. 
Family No. 2 is probably an example of this factor. The financial and social 
position and the advantages that go with it seem to have some effect. In 
families 2 and 7 this may be contrasted; in the former, two of the boys, ages 
18 and 14, are already at work; in the latter both boys, ages 19 and 18, are at 
the unniversity. Case No. 7 (Family No. 7) (born at end of sixth month) 
might appear to have had a very poor start, but according to the summary of 
(Continued on page 128.) 


: 
“ 
a 
| 


Harold Chapman 


50 and 51.—Case No. 6. Normal occlusion, age 4. 
52, 53 and 54.—Normal occlusion, age 1%. 

55 and 56.—Case No. 6. . 

57, 58 and 59.—Case No. 7, Class II. 

60, 61 and 62.—Age 17. 

63 and 64.—Case No. 7. 


Figs. 
Figs. 
Figs. 
16 age 4 
Figs. 
Figs. 
Figs. 
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Famity No. 6. Two CHILDREN. Fics. 45-49 


There are three other sisters not reported on 


1. No. Born. 

2. Age. Sex. 

2a. Difference in age cf. 
with next child older. 

3. Occlusion. 

5. Sitting height. 


height. 


20. Diet 2nd to 


. Comforter. 


. (ii) Breathin 
. Habits. 


. Illnesses. 


. Normal weight for sitting 


19. Diet Ist year. 


6th years. 


. (i) Breathing—day. 


e—night. 


No. 660. (Figs. 45-46.) 
Born 5 Oct. 1914. 

Age 10%p. Sex F. 
1549 (2nd child). 


Class I. Small arches. Over- 
bite correct. (Models taken 
at et. 8 years.) 

67.25 em. 

26.6 k. 

Weight 29.03 k. = + 2.43. 

For her age her sitting height 
is low. Her weight is ap- 
proximately correct for age, 
but too heavy for her sitting 
height. 

Bottle fed, Savory & Moore. 

Meat, vegetables, cooked fruit. 
Raw apples not more than 2 
days a week. Sweets very 
seldom. 


No. 


wide open day 


and night. 


Nose. 

Sucked lips. Sucked sheets or 
anything she could get. Just 
stopped this at 10 years. 


General health very good. 


No. 865. 


(Figs. 47-49.) 
Born 27 Sept. 1917. 


Age 7¥p. Sex. F. 
(4th child). 


Class II. Div. II. Unilateral 
on right; otherwise similar 
to 660. 

60 em. 

18.49 k. 

Weight 23.13 k. = + 4.64. 

Her sitting height is too low 
for her age. She is a little 
heavy for her age, but de- 
cidedly heavy for her sitting 
height. 

Bottle fed, Savory & Moore. 

Meat, vegetables, cooked fruit. 
Raw apples not more than 2 
days a week. Sweets very 
seldom. 

Very feeble; nothing for her 


to be 1 hr. 20 mins. for 
lunch. 
No. 
a Windows wide open day 
and night. 


Nose. 

Sucked lips, sheets or anything 
she could get; stopped lip- 
sucking at 6 years and sheets 
at 4 years. 

General health very good. 


1| width 5 mm. 


e|e width = 29.5. 


33. SUMMARY AND CONCLUSIONS 


There are five sisters in this 


family born of well-to-do par- 


ents between 1913 and 1921 inclusive. 


The one fact common to all 


is that they have a very poor 


idea of chewing food. Lunch lasts from 1 P.M. to 2:20; they 
are practically all the same and become a little quicker as they 


get older. 


The nurse reports that the eldest has a slight upper 


prominence and was treated for flat feet for two years, has a 
double squint and is the most nervy, and that the third child, 
born 1345 years after No. 660, is practically perfect; these two 


have not been seen. 


One would have liked to draw the infer- 


ence that the poor chewing powers were a factor, but two 
others have good occlusions (from the report) who were sim- 
ilar in this respect; or if the slow chewing is looked on as a 


sign of good mastication, then 
occlusions instead of four. It 


it has only produced two good 
is also to be noticed that the 


third sister, born only 1% years after the second, is reported 


to have a good occlusion, so a 


detrimental effect in this instance. 


rapid succession has not had a 
This one also had adenoids 


removed when she was 7%»; the nurse does not remember this 
child breathing with her mouth closed. I draw the inference 
that the report that the two children mentioned as having good 
occlusions is substantially correct, or it is probable they would 
have been seen. 
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1. No. Born. 

2. Age. Sex. 

2a. Difference in age cf. 
with next child older. 


3. Occlusion. 


. Type of individual. 
. Sitting height. 


. Weight in clothes. 

. Normal weight for sitting 
height. 

. Aetual weight in relation 
to normal weight for 
sitting height. 

. Walked at. 

. Knock knees. 

. Flat feet. 

. Antenatal factors. 

. Factors at birth. 

. Postnatal factors. 

. Diet first year. 


SIS 


. Diet 2nd to 6th years. 
. Diet after 6 years. 
. Mastication. 


. Comforter. 
. (i) Breathing, day. 
(ii) night. 


. Adenoids. 
. Tonsils. 
. Nasal obstruction. 


. Habits. 
. Illnesses. 
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FaMILy No. 7. Two CHILDREN. Fics. 50-64 


No. 6. (Figs. 50-56.) Born 
17 Oct. 1905. 


Age Sex M. 


Normal—not quite perfect, 
righ side perfect, but some 
teeth on left side tend to be 
distal, and perhaps overbite 
slightly excessive. 


Lateral. 
870 mm, 
614 in.) 
63.5 k. 
5802 k. 


(Total height 5 ft. 


+ 5.48 k.* 
*Includes clothes in excess. 


10 months. 

No. 

No. 

Absolutely normal. 
Nil. 

Nil. Never cried. 


Natural—9 months. 


Normal. 
No sweet; eats fruit. 
Vigorous. 


Yes—up to 2 years. 
Normal. 
Normal. 


Operation at 7 or 7%&%p. 
Operation at 7 or 7%p. 
None. 


None. 
Meningitis (epidemic) @t 2. 


Damaged nose at 1%p. 


. Heredity. 


The environment of these two children was alike. 


No. 7. Born 


(Figs. 57-64). 
29 Mar. 1907. 


Age 17%p. Sex M. 


1549 years. 


Class II. Div. I. Unilateral on 
left about 34 cusp distal; 
6 


5 in normal relation; 4% 
in lingual relation to upper 
teeth. 

Linear. 

900 mm. 
11, in.) 

63.5 k. 

64.53 k. 


(Total height 5 ft. 


- 1.03 k. 


20 months. 

No. 

No. 

Born at end of sixth month. 

Child not expected to live. 

Child cried continually. 

Naturally a few weeks entirely 
—about 3 months partly; 
artificial food 12-18 months, 
milk only—traces of Mellin’s 
as aperient. Feeding was 
very difficult and parents 
thankful to get anything 
down. 

Normal. 

Eats sweets; little fruit. 

Rather later in getting on to 
things which needed to be 
chewed. Fair only; tended 
to bolt food. 

Yes— for 1 year. 

Nasal. 

Nasal—oceasionally mouth. 

Never serious. 

Operation as soon as recog- 

nized. 

Operation as soon as recog- 

nized. 

Slight narrowness. 

None. 

Nothing of importance. 

Ing. Cong. Hernia. 


R. 


Slight narrowness of nose. 


33. SUMMARY 
The 


Slightly narrow nose. 


normal occlusion boy is heavy 


for his sitting height; the Class II boy is below weight by the same comparison; in other 
words he is taller and slimmer, nearly 6 feet; his vertical facial measurements are all greater 


than the other’s except 6] cusp to edge of mandible which is the same; this seems to point 


to underdevelopment of the vertical height of the mandible, hence the excessive overbite. 


The 


premature birth and difficult feeding in first two years of life appear to be the only factors 


which might have a bearing on the different occlusions of these two boys. 


The father’s 


statement that the antenatal factors in the elder boy’s case were ‘‘absolutely normal’’ may 


be regarded as significant. 
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Famity No. 8. Two CHILDREN. FIGS. 67-77 


1. No. Born. No. 333. (Figs. 67-73.) Bora| No. 898. (Figs. 74-77.) Born 
3 Apr. 1911. 15 Feb. 1916. 
2. Age. Sex. Age 13%p. Sex M. Age 81\po. Sex M. 
2a. Difference in age cf. 41045. 
with next child older. 
3. Occlusion. Class II, Div. I. 6] is 1 cusp|Class I. Nearly normal—up 


distal, | 6 14 cusp distal and} per molar series tend to be 
|e % cusp distal; 54|45 are} lingual to normal to the 
much spaced, also several} lower teeth. 

upper teeth. Overbite slightly 
excessive but 21/12 do not 
impinge on gum behind 1} 1. 
Models taken years earlier, 
when deciduous molars in po- 
sition, do not show corre- 
sponding spaces. 


4. Type of individual. Linear. Lateral. 
14. Antenatal factors. Normal. Normal. 
15. Factors at birth. Vertex presentation. Vertex presentation; hernia. 
17. Weight at birth. About 8 Ibs. About 8 Ibs. 
19. Diet 1st year. Natural 9 months. Natural 7 months. 
20. Diet 2nd to 6th years. Three meals a day; very few|Three meals a day; very few 
sweets. sweets. 
22. Mastication. Medium. Doubtful if he eats} Medium. Doubtful if he eats 
crusts for preference. crusts for preference. 
23. Comforter. 1 year. 2 years. Removed, when asleep. 
May breathe through 
24. (i) Breathing—day. Nose. Nowe mouth as lips are kept 
apart; nose is patent. 
24. (ii) Breathing—night. Nose. Nose. 
25. Adenoids. None. None. 
26. Tonsils. None. None. 
27. Nasal obstruction. None. None. 
28. Habits. 
30. Illnesses. Croup; whooping cough; chick-| Pneumonia twice; whooping 


enpox; scarlet fever; influ-| cough; influenza; delicate. 
enza. Not delicate. 


31. Heredity. Occlusion of father—excellent except one cusp, distal on left 
side, i. e., Class II, Div. II. Arches good, upper slightly 
crowded. 


Occlusion of mother—Class II, Div. I. (not a bad case). 3] 


is 3% cusp distal and |3 1 cusp distal; overbite slightly ex- 
cessive; arrangement of teeth similar to that of 333. 


33. SUMMARY AND CONCLUSIONS 


No. 333 is a case of natural feeding for 9 months, but is Class II, Div. I.; there is no 
history of mouth-breathing, though probably it is one of that type many associate with 
mouth-breathing. He had a comforter and is a little heavier than normal. In 6 tests of the 
9 he is 100 per cent or over. The spacing in the premolar region is an interesting develop- 
ment. His tongue pressure is 160%. 

No. 898 is probably rickety and also a mouth-breather; he had a comforter for 2 years, 
yet he has the better occlusion; except for a little narrowness of the upper arch he is prac- 
tically normal; the upper lip appears to function badly. He is a trifle lighter than normal 
for his sitting height. In 5 tests of the 9 he is 100 per cent or over. 

; In case 333 Class II, Div. I is not connected with mouth-breathing; nor is bottle feed- 
ing a factor in the cause of the malocclusion. The weaker boy’s occlusion, No. 898, is much 
the better, though naturally fed a shorter time, a mouth-breather and possibly rickety, so if 
these are factors in the cause of the malocclusion they are not very potent ones in this case. 
In the physical tests his record is not quite as good as his Class II brother. It would seem 
that if he had as good a constitution as his brother he might have had perfect dentures. 
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Fig. 65.—Graph showing the 
result of physical tests in family 
No. 7, Cases 6 and 7. The com- 
parisons in this family are prob- 
ably uninfluenced by factors which 
may have affected previous ones. 


Fig. 66.—Graph showing 
lateral facial measurements’ of 
family No. 7, Cases 6 and 7. 
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90 
Famuly No.7. 

80 No.6+ Normat Occluston (almost) + 206. 
No. Class + qo. 


70% 


Wt. LHg RM LM. 


LateralMeasurements Family No.7. 
Ages 194.18. 
Fig 66 


Normal Occlusion (aimest) 


Classi. Div.t 


No.ofCase. 6 7 
Measurement. Transnwolal InlerzySomalic. Gonial. 


No.6 Age Age ia. 
Area of Palate. Sq-em. 25-62 om. 
Height of Potale. 16 mum. 


Inlercanine Width. 44 3 20-5 mm. 


€\€ 30-2mm. 616 mm. 
27° Fmm mm 
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No.333 Class. Div.l.+ 
No. 8q8 Claas I.+50 


slighty 


Wt. Rig LHg RM LM T. LM LH 


Figs. 67 and 68.—Case No. 333, Class Fig. 78.—Graph showing the result of physical 
II. Division L., age 8. Figs. 69, 70. and 71 at tests in family No. 8. Cases Nos. 333 and 898. No. 
age 13. Figs. 72 and 73. Case No. 333. 898 is a much more delicate boy than No. 333 >. the 
Figs. 74, 75, 76 and 77. Case No. §98, Class latter in the tests was anxious to beat the published 
T (slight). tests of another boy of the same age. 
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Lateval 
Measurements. 


Ages 


100 aq 


Class tcstight> 


333 898 333 898 333 898 


Fig. 79.—Showing lateral facial measure- Figs. 80, 81 and 82.—Mother of Nos. 
ments of family No. 8. 333 and 898. Class II. Division I. 
Nos. 333 and 898. 


Figs. 80 and 81.—Mother of Nos. 333 and 898, Class II. Division I. 
Figs. 83 to 86.—Father of Nos. 333 and 898, Class II. Division II. (No. 896). 
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Figs. 99 to 103.—Case 862. Normal occlusion. 
Fig. 104.—Cases Nos. 720, 859 and 862. 


Family N 0.g. 


No.720. x--- Div.t - 188. 
No. 859 0 Classt. ~ ¥o. 
No 869 «—— Normal Occlusion. +1. 


Case. 720 82 720 862 


Fig. 105.—Showing result of physical tests in family No. 9. The best results are 
obtained from the normal occlusion girl; the Class I. girl is better than the post-normal girl; 
the two latter were under some orthodontic treatment. 


Fig. 106.—Lateral facial measurements. 
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No 572. P Age +qG2. Fig 107. 

No.862 P Agesgtt 


ALL normal occlusion. 


Fig. 107.—-Comparing the 
results of physical tests of cases 
Nos. 572, 10 L.H. and 862, all nor- 
mal occlusion and. a difference in 
age not exceeding 6 months. 


Family Now NoS72 
Family Nou NO. 104-4. 
Family Nog:No 862. O--~- 


No.5 72. Age SK 
Age $2 
No.862. 2. Age 32 


Lateral Measvrements. ALL normat occlusion 


Fig 108 


Fig. 108.—Comparing lateral 
facial measurements of Cases 572, 
10 LH. and 862. 
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No.of Case 862 372 S72 462 
Measurements. Transmeatal Interzygomatic Gontol. 
(Area of Palak... sq.em. 10°46 sq-cm. 

Meigne of Polate. 16 mm. 1A mm. 

Tnfercanine Width SS 


Infermotor Width. 26-30 
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Figs. 119 and 120.—Cases 1 


LH., 2 LH. and 3 LH. 


eh, Fig 121 
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\ 
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Fig. 121.—Showing the results of physical 


3 LH. No. 3 was under orthodontic treatment ; 


the case of her post-normal brother. 


tests in family No. 10. 
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Figs. 122 and 123.—-Case 384, Class II. Division I. 
Figs. 124 and 125.—Case . 400, Class 1. (severe). 
Figs. 126 and 127.—Case 873, Class II. Division I. 


Hg. RM LMS 
ROPH | THE RESULTS 
BY GASING THE PUYSICAL TESTS” 
TINS HE] + + 


_Fig. 128.—Showing the different results obtained by basing the physical tests on 
the sitting height and on age; in undersize children the former gives a better result than 


the latter. 
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Fig. 142 


SUMMARY OF THE RESULTS OF THE PHYSICAL TESTS 


The superiority of the normal occlusion cases over the others is well marked. The figures 
are the sum of the difference between the percentages below 100 per cent and 100 per cent 
subtracted from the sum of the difference between 100 per cent and the percentages over 100 
per cent (reckoning 150 per cent or more as 150 per cent). 


NO. OF CASE OCCLUSION " 
The numbers of the cases are given in the NORMAL 
order in which they occur in the cols. + - 
Family No. 1. No. 572 + 92 
Family No. 2. Nos. 870, 868 and 869 +198 +93 
(slight ) 


Family No. 4. Nos. 10 L.H., 5 L.H., 4 L.H.| +165 
Family No. 7. Nos. 6, 7 +206 
Family No. 8. Nos. 898, 333 +50 
(slight) 
Family No. 9. Nos. 862, 859, 720 + Il} —d50 -188 
Family No.10. Nos. 3 L.H., 2 L.H. —10 — 30 
Average +132.4 $20.75 $35.71 
as *No. 5 L.H. (+171). The incisor occlusions gave this boy much advantage over his 
sister. 
: TNo. 333 (+112). <A stronger boy physically than his brother, No. 898 (+ 50), who 
is Class I, but probably rickety. 
ENo. 862 (+1). It is doubtful if this child exerted her maximum strength, 


physical tests is very little behind the two boys (Cases 868 and 869) of family 
No. 2, who have not normal occlusion; in fact in preparing the graphs Mr. 
Friel commented that Case No. 7 is a long way ahead of Cases 868 and 869 
though behind Cases 6 and 870, both normal occlusion cases. 

Finally I would stress the desirability, nay, the necessity, of taking 


elaborate histories of all cases that an effort may be made to trace the etiology 
of abnormal occlusions and their association and correlation with other physical 
defects as well as with antenatal conditions or factors which are below normal, 
and of discovering if it is possible for a child to overcome a bad start. 

In my preamble I have complained of the assignment of causes on in- 
sufficient evidence; I fear I may be open to the same charge—I hope in a 
lesser degree. This Society can go a long way to remove the charge if every 
member will investigate only one family of three children each, and in a year’s 
time we should have the records of 170 families and 500 children. 

My hearty thanks are due to all those parents who have so kindly helped 
me and enabled these histories to be compiled, as well as given permission for 
the photographs of their children to be shown; to our late president, Mr. 
Sheldon Friel, for furnishing the norms for the graphs of the ‘‘ physical tests,’’ 
and assistance in the drawing of the latter; to Miss V. H. George for working 
out the palatal areas, and, lastly but not least, to my assistants who have done 
so much in the preparation of the various stages involved in the presentation 
of this paper. 
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DISCUSSION 


Dr. Sim Wallace said he had been very much impressed with the paper and the 
extraordinary amount of work put into it and its general importance. He was always 
pleased to see theories which were based on insufficient evidence, as had been the case 
in some of his own theories, buried in their graves, as Mr. Chapman had kindly buried 
several theories that evening. But still there were one or two that were still unburied. 
Like Mr. Chapman, he had been following Jansen’s work on the growth of bone and 
the only effect it had had on the theories that he used to hold was to throw them just 
a little back. The president had stated, firstly, that injurious agents affecting growing 
cell groups enfeebled their power of growth and, secondly, that the measure in which 
growth was enfeebled was proportional to the rapidity of growth, which he (the speaker) 
would term the law of vulnerability of fast-growing groups. That feebleness in growth 
he originally ascribed very largely to lack of mastication. But the president had killed 
that idea, in that way doing what other factors operating on his mind had done, causing 
him to cease to put the same importance on mastication latterly as compared with the 
importance he attributed to it in his earlier days. Gradually he had come to the con- 
clusion that the injurious agents were more in the nature of ill-health. Primarily he 
had considered the individual had developed a bad jaw, but he thought he was justified 
in going further back and in thinking that the injurious agent might be the result of 
the mother’s health. Therefore the causes of irregularities were pushed back further 
and further to the antenatal effects, where there was an injurious agent acting on the 
most rapidly growing cells and causing consequently bad cases of irregularities. Members 
of the Society knew now that they were very early in coming into being. Cases of Class 
II, postnatal occlusion, he thought came into being with the eruption of the first tem- 
porary molar. It was very difficult to get the children in order to see what the occlusion 
was at that age, but if they could be obtained he thought it could be shown that most of 
the bad cases of postnormal occlusion were in being immediately the teeth erupted, show- 
ing that the injurious agent which acted in enfeebling the growth of the lower jaw had 
been in existence before the eruption of the teeth. Another thing which he thought the 
president had shown very clearly, was that all irregularities were brought about primarily 
by an enfeeblement of growth. The jaw practically was never too large for the teeth; 
he did not know that he had ever seen a case where the thirty-two teeth were too small 
for the jaw. He had seen cases where some teeth had been absent and there had been a 
certain amount of spacing. Only recently he had seen a case where the wisdom teeth 
were not present in a girl of 26, who had very good occlusion, but there were slight 
spaces to be found. The causes, he thought, must be looked for in injurious agents acting 
on the bone. Teeth seemed to form independently of injurious agents and had their size 
independent of the many injurious agents that seemed to disturb the growth of bone. 
He wished to congratulate the Society on having Mr. Chapman as president. Recently, 
in speaking to an American about the Society, the American had said that the B.S.8.O. 
was the best orthodontic society, and he was bound to agree that that was so, and he thought 
the Society had had one of the best papers that evening, from one of the best men. 

Mr. J. H. Badcock congratulated the president on his excellent address, one which he 
Was sure would make orthodontic history. 

Mr. Norman G. Bennett also added his congratulations to the president for an 
excellent paper. If he had to say what he appreciated: most he should say it was the 
glorious iconoclasm of the paper, which had made his brain reel! Perhaps, however, it 
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did not upset previous theories to so great an extent as might be at first considered. He 
thought probably the president would urge that the various factors which had been put 
forward from time to time, postnatal factors causing errors in occlusion, were not neces- 
sarily nonexistent because they did not operate in some of those cases, but that such 
postnatal factors perhaps acted best when the soil was favourable on account of antenatal 
or hereditary factors. He had felt convinced for a long time that many postnatal 
factors were not as important as was generally considered. For instance, many years ago 
Mr. Rawlinson Whitaker, of Birmingham, read a paper before the British Dental Asso- 
ciation, in which he brought forward very conclusive evidence to show that adenoids as 
such were not a cause of contracted arches, but that the contracted arches and adenoids 
were the result of one cause which was probably thyroid insufficiency. It was treading 
on very difficult ground to deal with such questions, but when further progress was made 
into the question of heredity it was not perhaps such a difficult matter, although the 
ground was very complex. The consideration of some of the questions resulted in having 
to represent the classification of a case as Class II, Division I, and he hoped some mem- 
ber of the Society would invent a term to take the place of such expressions. The so- 
called Class II, Division II, was, he thought, in the experience of many, very definitely 
hereditary. Members must have come across cases again and again in which Class II, 
Division II, occurred in members of the same family, while only one parent had it very 
markedly. He disagreed with Dr. Sim Wallace on one point, that of small teeth in large 
areas. He did not know that he could show Dr. Sim Wallace cases in which the thirty- 
two teeth were there, because some of them might have been extracted, and in other cases 
the patient might have been too young to have arrived at the thirty-two teeth. But he 
could show him cases of rather large arches and well-developed jaws in which the teeth 
were small and all the front teeth were spaced as far as the first premo.ar. He thought 
that must be within the experience of other people. He congratulated the president on 
having gone one stage backward and at the same one stage forward in estimating tlc 
causes of abnormality. Personally he was not at all convinced that all cases of postnormal 
occlusion were necessarily defective growth in the true sense of the word. He thought 
that some cases of postnormality were normal to the individual, and he did not think 
those individuals showed in any other respects signs of insufficient growth. Sometimes 
they were well developed physically and mentally; they might have satisfactorily wide 
arches and yet a postnormal occlusion. 


Mr. Sheldon Friel said it might be imagined from the president’s address that the 
present theories of the etiology of malocclusion had received a setback, but he considered 
that there were some that had not, especially function. Dr. Sim Wallace seemed to 
consider that function was not as important as he used to think, but he himself was in- 
clined to believe it was more important. Practically all the cases that the president had 
exhibited on the screen did not show any wear on the deciduous teeth. In his examination 
of early skulls and of very well-developed arches the deciduous molars were worn fiat. 
Many of the cases shown on the screen, and termed by the president Class I, he did not 
think were Class I. The temporary molars were in the relation that existed when the 
deciduous teeth had erupted. At the time of the loss of the deciduous incisors the occlusion 
of the deciduous molars was not the same as it was at 244 years of age, the lower jaw 
was forward, so that there was a slight mesial relation of the lower deciduous molars. 
Examining the young Saxon skulls of Mr. Humphries, of Birmingham, it would be noticed 
that where there was great wear the lower jaw had come forward. He had had another 
example recently of the effects of function. A healthy looking child of about 13 years 
came to him and he examined her mouth and found that she had two perfectly even rows 
of teeth, but the only teeth in contact were the upper left central and the lower left lateral, 
she had what was called an ‘‘open bite’’ from these two teeth backwards. When he tested 
her with gnathodynanometer he found she had an average incisor pressure, but had prac- 
tically no pressure with her molars. That happened to be the third similar case he had 
seen of ‘‘open bite’’ with loss of muscular power. Of the other two cases one had an open 
bite in the posterior region on both sides, and the other only on one side. All three 
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exhibited the want of molar pressure. The first two cases he endeavoured to treat with 
appliances, but the teeth seemed to delight in moving in any direction in a horizontal 
plane and not in the vertical plane. That had made him very sceptical whether such cases 
could be treated where there was lack of muscular development. He wished to join in 
congratulating and thanking the president for his very able address. 

Mr, Norman Bennett asked Mr. Friel whether he considered that the change in the 
occlusion of the deciduous dentition was a real change in the static occlusion, or merely 
that with advancing years the child in mastication moved its jaws forward and backward 
so much that it caused the cusps to wear. It was agreed that jaw movements in children 
were much more usually posterior than in the case of adults. That would not necessarily 
produce a change in the static occlusion. 

Mr. Friel thought it was a natural change, and must exist in order to have normal 
occlusion. There was a difference between the mesiodistal diameter of the lower second 
deciduous molar and the upper second deciduous molar, and if the lower jaw did not come 
forward an epual amount, on account of the difference in the mesiodistal diameter of 
a postnormal occlusion. The permanent molars, after the loss of deciduous teeth came 
forward an equal amount, on account of the difference in the mesio-distal diameter of 
the deciduous canines and molars and their successors, but he thought the lower jaw 
must come forward by itself to allow the permanent molars to occlude correctly. 

The President said he might quote two lines which he did not read from his paper: 
‘‘Of the postnatal causes mastication is the one which appears to have some effect in 
good development, as of the normal cases four are good chewers out of the five.’’ He 
thanked the members very kindly for the manner in which they had received his address 
and thanked Mr. Grayson and Mr. Northeroft for their casual communications. 

Mr. George Northeroft, in moving a hearty vote of thanks to the president for his 
address, said it had been greatly appreciated by everyone present. The motion was carried 
unanimously. 
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SOME BIOLOGICAL AND PHYSIOLOGICAL CONSIDERATIONS OF 
ORTHODONTIA AND THEIR RELATION TO SOME 
OF ITS MECHANICAL ASPECTS* 


By Oren A. Otiver, D.D.S., NASHVILLE, TENNESSEE 


RTHODONTIA, in common with all other highly differentiated fields of 

specialised study, has undergone many changes in its evolution from its 
earliest beginnings. These have come into being as an expression of natural 
progress and a normal outgrowth of experience, as well as in consequence of 
the broader extension of knowledge in other and related fields of endeavour. It 
is of moment to note that this progress has been the result of accumulated ob- 
servations and labour on the part of many investigators and not as the result of 
some particular research. It is likewise of importance to point out that it has 
been but a relatively short time that end-results of orthodontic practice have 
been available for critical reexamination and a somewhat more exact deter- 
mination of its results ascertained. As considered from this point of view, the 
status of our endeavour in orthodontia presents a number of featuses for prof- 
itable study, and it is with certain of these that the present essay is intended 
to deal. 

It has long been realised that progress in the development of orthodontia 
has been made largely in its more mechanical features, a result which can be 
quite logically accounted for when it is remembered that it is to the mechanical 
aspect of prosthetic dentistry that orthodontia owes its genesis. But it is being 
equally realised that collateral application of knowledge of the more funda- 
mental biological principles has not been given similar consideration, and that, 
in many respects, the mechanical aspects of orthodontia have been given a 
prominence which clinical experience has not been able to justify entirely. This 
conviction is not new among orthodontists nor does it represent a radical de- 
parture from the conventional on the part of a few individuals. It has been 
made the basis of free discussion during the past few years, and the literature 
of orthodontia contains the stated views in this connection of numerous eminent 
authorities. 

In discussing the biological and physiological aspects of our subject, it may 
not be amiss to consider briefly the aims of orthodontia and to define again the 
purposes it is intended to accomplish. These have been concisely stated by 
Johnson’ (p. 7), who defines orthodontia as ‘‘the branch of dental science 
which treats of the functional nature of the dental apparatus as a whole, and 
of the laws which underlie its growth and development.’’ ‘‘The purpose of 
orthodontia is to assist Nature in the development of the structural elements of 
the jaws; and so to harmonize the surrounding and supporting structures of 
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the teeth that the whole mechanism will constitute an assemblage of parts best 
suited to the functional activities, i. e., the adjustment of the organism as a 
whole”’ (ibid., pp. 16, 17). In the light of these definitions, the application of 
orthodontie principles would appear to consist of two definite elements, i. e., 
recognition of the beginnings of maldevelopment; and then, after careful anal- 
ysis, providing such assistance as is in accord with what should be normally 
accomplished under normal conditions of growth and development and in no 
other way, except under such unusual circumstances as are connected with mu- 
tilations, ete. This principle is fundamental and should be perfectly under- 
stood, as clinical experience has only too often furnished deplorable examples 
of what may be expected when the natural tendencies of development and ap- 
plied orthodontia have not gone forward in harmony. 

Growth and development, when considered from an orthodontic viewpoint, 
represent two closely related phases of the larger problem of life itself. It is 
futile to attempt to regard them in any light save that of intimately related 
components of a complex whole, of whose beginnings and whose directing causes 
we have no explanations and are forced to resort to such doubtful expressions 
as ‘‘vital foree,’’ ‘‘inherent vital principle,’’ ete. Efforts to explain the mani- 
festations of life on a physical or a chemical basis are not wanting, but while 
these account quite satisfactorily for what takes place, they leave ug with a 
realisation that our knowledge is only fragmentary in so far as the fundamental 
causes are concerned. In orthodontia, the same laws apply as do throughout 
the biological field in its other branches and it is a serious error to regard the 
teeth, or even, for that matter, the arches in any exclusive or limited sense. It 
is with the individual, usually a growing child, as a whole that the orthodontic 
problem is coneerned and with which we are called upon to deal. 

It may be profitable to digress somewhat and consider in greater detail the 
nature of our biological groundwork. We are at once reminded that it is to the 
cell as the biological unit that we are compelled to go for our data; for it is 
obvious that it is the progress and behaviour of cells as individuals that deter- 
mine the progress and behaviour of tissues. We are quite able to distinguish 
living tissues from dead tissues and living cells from dead cells, and further, we 
are able to follow the details of many of their vital processes. But we are with- 
out the slightest notion, for example, as to what causes a cell to divide its sub- 
stance and become two cells. But given this unexplained impetus, growth and 
development are definitely influenced by causes which are fairly well under- 
stood. The materials for growth are selected by the cell in quantities and of a 
character suited to its metabolic needs. Nutritive materials are incorporated 
and waste products carried off and we know conclusively that the abundance of 
2 blood supply to a part is a guiding factor in its growth. 

Mechanical influences have an important réle in influencing growth, and 
in plants, at least, a force can be exerted far greater than that which might be 
used to interfere with such growth. The splitting of rock by tree growth and 
the lifting of sidewalks by root growth are familiar examples; yet a slight pres- 
sure which may impair nutrition may be all that is necessary to inhibit growth 
altogether. Continuous pressure applied to organs, extremities, ete., is usually 
productive of atrophy, if not necrosis, by disturbance of cellular nutrition, but 
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intermittent pressure acts rather in the nature of stimulus and results in over- 
growth and callus. Response to various sorts of mechanical stimuli are the 
probable explanation of what biologists term ‘‘adaptation of function’’ and to 
changed conditions. 

Functional equilibrium among tissues and the remarkable effects of its dis- 
turbance have been long known, but it is impossible any longer to regard this 
equilibrium as a matter of wholly mechanical interactions. There is evidence 
to suggest that physicochemical influences (metabolic?) are likewise concerned 
as well as the ever-present and mysterious growth impulse. Why, for example, 
should growth apparently cease when an individual or even an organ has at- 
tained average dimensions? Where is the dividing line between growth and 
repair and what is the nature of the controlling force that permits of the regen- 
eration of a claw in the lobster and only allows of minor defect repair among 
more highly differentiated animals? It has been attractive to look to the glands 
of internal secretion, the endocrines, for the explanation of much that in the 
past has not been known; but while investigations have developed a number of 
sustained facts concerning the pituitary, thyroid, pancreas, adrenals and thy- 
mus, it is to be admitted that thus far advanees in this field have yielded rela- 
tively little of practical bearing. 

Life in its essentials is manifestly something that lies beyond the reach of 
the chemical analyst and the biologist. Its beginnings and the march of its 
processes have for centuries been matters of fruitless speculation that leaves 
their mysteries as profound today as in the dawn of scientific consciousness. 
But the methodical collection of observations has added materially to our store 
of knowledge, for it has set forth, in addition to what has already been hinted 
at, a far more enlightening mass of information which concerns our present 
topic, notably that dealing with genetics. Here, for the first time, appears some 
partial enlightenment as to the obscure characteristics of so-called ‘‘ vital force,”’ 
and for the first time do the terms ‘‘heredity’’ and ‘‘environment’’ require 
mention. ‘‘Heredity’’ and ‘‘environment’’ are the accepted expressions of the 
antithesis between qualities of an organism that are genetical on the one hand, 
and wholly accidental or environmental on the other. Man, or any form, for 
that matter, is the visible expression of the chromosomes of a single egg, i. e., a 
fertilised ovum. If some of these were other than what they are, there would 
be produced possibly an organism, but it would certainly not be man. Sim- 
ilarly, the substances of other kinds of chromosomes have determined a pig, 
snake, jellyfish, ete. These facts are elementary and are universally accepted. 
But there are other facts, not so elementary, that concern traits and character 
as well as structural differences; these, which include so-called ‘‘acquired char- 
acters,’’ are still matters of controversy of which little can be said with any 
finality. There exists evidence, however, that gives considerable colour to the 
hypothesis that while environmental influences may develop characters to the 
full limits of inherent capacity, these developments may be more logically ex- 
plained on a basis of evolutionary, rather than of individual, adaptation. For 
a full digest of this aspect of philosophy, the writings of Herbert Spencer 
(‘Instability of the Homogeneous, First Principles’’) are recommended. 

_ The nutritional or dietetic aspects of growth and development concern the 
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teeth and jaws in many important respects, and the requirements here are sub- 
stantially the same as for the balance of the organism. In addition to air and 
water, the usually mentioned proteins, fats, carbohydrates, mineral salts and at 
least three vitamins—fat-soluble A, water-soluble B. and fat-soluble C—are es- 
sential here as elsewhere, with probably a greater demand for mineral constitu- 
ents and vitamins during the formative period of teeth and bone. As far as 
concerns orthodontia, an abundant, well-organised and well-balanced diet with 
adequate provision for vitamins is all that is necessary. It may be pertinent to 
add that there are no known food deficiencies which would reflect their influ- 
ence on the teeth alone, and that serious disturbances in the general economy 
would announce themselves should nutritional deficiencies sufficient to affect 
the oral structures be present. 

There remains one additional aspect of which brief mention should be made 
in connection with any discussion of preliminary and fundamental topics, and 
it is that which concerns the changes produced incidental to the movement of 
teeth. Without going into the minute histologic changes which occur when teeth 
are changed in position and relationship by orthodontic management, it is im- 
portant to bear in mind that such changes are accomplished in accordance with 
well-established laws of growth, repair and inflammation. They are deter- 
mined through the agency of cell activity produced in consequence of mechan- 
ical stimulation applied usually in the direction in which it is desired that 
movement take place. Pressure applied behind a given tooth is exerted through 
that tooth, and inasmuch as the tooth itself is an unyielding body, the pressure 
applied is transmitted through the tooth and against the enveloping tissues. 
Here bone destruction is accomplished, probably through the agency of osteo- 
clasts, the tooth moving steadily forward as the tissues before it are removed. 
Bone deposition or replacement takes place behind the advancing tooth with the 
result that, if the degree of pressure applied and the time factor are properly 
adjusted, the process is uniform, free from accessory disturbances such as in- 
flammatory reaction, ete., and the desired result is accomplished. The degree 
of force applied is of the utmost importance. If excessive, it is traumatic and 
produces an inflammatory reaction of varying degree; if inadequate, it is fol- 
lowed by no results whatever; if of exactly proper degree, that is, sub-traumatic, 
tooth movement without inflammation and without impairment of fixation is 
accomplished. 

Returning again to our principal topic, we are now in a position to under- 
take our discussion with a clearer viewpoint. It is the manifest purpose of our 
efforts to establish as nearly normal occlusion as practicable. We are to attain 
this end, in a growing individual in most instances, by the combined use of 
several avenues of attack which may be summarised as follows: correction of 
habits of circumstances which are inimical to the end desired, correction of den- 
tal defects from which interference might be logically foreseen, and lastly by 
the use of mechanical appliances during varying periods of time. It is appar- 
ent that it is the natural tendency of the vast majority of individuals to develop 
entirely satisfactory occlusal relationships in the course of their natural growth 
and development, and this often in spite of what at first sight appear to be in- 
surmountable difficulties. It has probably been the experience of orthodontists 
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universally to observe astonishing instances of auto-correction of orthodontic 
defects in patients seen after an interval of some years, and in whom no treat- 
ment has been employed except possibly some incidental dental correction. 
Here arise, then, the most important practical questions concerned with the 
field of orthodontia and they may be summarised as follows: 


(1) In what eases should treatment be instituted? 

(2) How long should treatment be carried out? 

(3) What type of appliance should be employed? 

(4) Should treatment be continuous or intermittent? 

(5) When should treatment be discontinued ? 

(6) What is the status of the so-called ‘‘ working retainer’’? 


It is obvious that the answers to the foregoing constitute the field of ortho- 
dontia in virtually its entirety and are not possible of concise statement. We 
are obliged to remind ourselves that each case, while it may conform to some 
certain type, possesses a definite individuality that makes it imperative to treat 
it from the viewpoint of its own peculiar characteristics. We are to bear in mind 
constantly the exact degree of restitution that we can reasonably expect to 
obtain, and to remember that we cannot hope to accomplish our readjustments 
within shorter spaces of time than tissues require normally for essential changes. 
Finally, we should be ever mindful of the fact that causes outside of the mouth 
and jaws are often of important bearing, and we should not hesitate to seek 
counsel with our medical colleagues when the answers to obscure extraoral 
questions are not apparent. 

It would carry the present essay far beyond its scope to attempt to deal in 
detail with the questions enumerated, though that concerned with the selection 
of a proper appliance and recognition of its limitations is clearly deserving of 
some additional comment. We have no justification for regarding the appli- 
ance itself as the principal feature of our orthodontic management, nor have 
we any logical right to expect the appliance alone to accomplish our results in 
their entirety. We should regard our appliances in the light of stimulation, 
never of force, applied to supporting tissues. We should expect them to coun- 
teract influences which are perverting and inhibiting to processes of natural 
growth and development, remembering that the dental arch, as a part of the 
individual, grows with the individual, and that the stimuli of the appliance 
and of growth processes must be reconciled, the appliance being the controlling 
factor. The following quotation taken from a paper by Dr. J. V. Mershon,? of 
Philadelphia, states the same matter in substance as follows: ‘‘It is not my 
intention to underestimate the importance of appliances or to convey the im- 
pression that we can treat cases without appliances. The object of this paper 
is to present a plea for a more rational use of orthodontic appliances. It is my 
hope and desire, if nothing else is accomplished with this article, that it may at 
least stimulate a greater interest in the biological and physiological laws; that 
it will bring the orthodontist to a realisation that our problem is a develop- 
mental one, and that the physical well-being of the individual is of as much 
concern to the orthodontist as it is to the pediatrician.’’ 

In the clinical demonstration which accompanies this essay, many of the 
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points not discussed here will be referred to, and it is hoped they may be more 
clearly shown than had lengthy descriptions been attempted. The writer is far 
from satisfied with what he realises to be an inadequate presentation of the 
importance of biological fundamentals and their relationships to the mechanical 
aspects of orthodontia. If he may have succeeded in some measure in bringing 
them more prominently into everyday clinical consideration and practice, he 
will feel that gratifying results will be as certain to follow in the hands of other 
workers as they have in his. In conclusion, he desires to express his apprecia- 
tion of the collaboration of Dr. R. C. Derivaux, of Nashville, Tennessee, in the 
preparation of certain of the topics relating to biology and pathology. 
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DISCUSSION 


The President said that Dr. Oliver had given the members a very interesting talk on 
biological problems as related to orthodontia. Personally, he was sure that every one of 
the members stumb'ed up against problems of that sort every time they had a case to 
treat. Speaking for himself, he knew that very often he started to treat a case only to 
discover later that he was doing everything all wrong and that he was not getting the 
results which he wanted in the right way, which meant that he had to start all over again. 
Perhaps some of the members would tell of their experiences as far as biological problems 
were concerned in their relation to orthodontia. 

Dr. Busby thanked Dr. Oliver and Mr. Northeroft for their papers. Those two gentle- 
men had given the members a beautiful and instructive excursion into the animal kingdom 
from its lowest aquatic form throughout the morphological changes which had taken place 
during the evolutionary periods. American orthodontists were very proud of Dr. Oliver 
and his work. He desired to take the opportunity of thanking the Society personally for 
the courtesy which had been extended to him by its members and officers. 


Mr. Northaroft said he felt he could not let the opportunity go by without thanking 
very heartily Dr. Oliver for his most interesting paper. There were one or two thoughts 
in his mind which connected themselves with the paper. The first was that it showed the 
great value of meetings such as the present, in that although one might not study the 
details of the subject oneself, one got to know the tendency of modern thought in regard 
to the matter. When he had been a student, now many years ago, the craze had been a!l 
for mechanics and the movement of teeth mechanically. The students of the present day 
were very fortunate in that they had left all that behind them and had not anything to 
unlearn. With such teachers as Dr. Oliver the future of orthodontics could be left safely 
in their hands. One felt that the founding of orthodontic science on biological lines and 
on reasonable surgical lines was a very correct procedure, and he was very happy to think 
that the whole subject was being founded on a far broader basis than it had been originally. 
He had very much liked the phrase in Dr. Oliver’s paper—‘‘applied orthodontia.’’ They 
wanted to know the theory of the subject. The basic principles of orthodontia ought to be 
ground into them very thoroughly, and then they could apply those principles correctly, 
if they were right, throughout time. 

Dr. Hipwell also thanked Dr. Oliver for having given the members such an intellectual 
treat. He would like Dr. Oliver to say something more about the question of intermittent 
treatment, and to give a little more information as to the periods of rest, and also at what 
age to start the operations, and also when to recommence them. 

Dr. Lockett said at the present time he felt a great deal more hopeful about the whole 
subject, and the manner in which the subject was being approached, than he had ever 
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done in the past. He would proceed to state his chief reason for feeling more comforted 
on that score. Throughout the present meeting there had been a tendency to admit the 
fact that orthodontists were all looking for solutions of some of the big and vital problems 
in connection with their work which, up to the present time, had real’y not been solved. He 
thought too much had been taught by the teachers of the past which gave the impression 
to students that the matter was more or less a cut-and-dried affair—that it was a matter 
of classification and a matter of procedure on more or less certain definite lines. A student 
who had had practically no experience either in general practice or in the treatment of cases 
could not read most of the textbooks through without being more or less hoodwinked to 
the extent of believing that if he only worked on certain definite lines the attainment of 
his object was more or less assured. There was no doubt that most orthodontists had started 
out in the treatment of their cases in the past with more or less that feeling. Of course, 
it gave one a spirit of assurance and confidence which was very useful and very necessary 
and encouraging, but at the same time it did not lead to the progressive spirit which was 
necessary to bring about a satisfactory solution of the problems to be treated. What he 
Was so particularly pleased about was that those gentlemen who had been good enough to 
come across from America to attend the present meeting were gentlemen who gave one the 
impression that they were about as much on the hunt as European orthodontists were; that 
was to say, that they were as anxious to get at a true solution of the matter, which would 
really tell them where they were going to, and give them to understand really whether it 
was worth their while going anywhere at all. He could not help but feel satisfied in many 
respects at the practical spirit which had prevailed throughout the whole of the papers which 
had been presented that day. Orthodontists had to dig about and try to find out if the 
whole theories and ideas in connection with their work were worth anything at all. If 
those theories and ideas were not sound they ought to be men enough to say so, and at the 
same time make some big effort to try to replace them by something which was sound. He 
could not say how grateful he was to Dr. Oliver for the trouble he had taken in coming 
to the meeting, and for his beautiful models and appliances, and also to all Dr Fisher’s 
colleagues. He was very sorry indeed that Dr. McCoy’s clinic had not arrived up to the 
present moment. He had known Dr. McCoy for many years. Dr. McCoy and himself had 
taken Angle’s course together. Dr. McCoy had been the youngest man in the class, and 
had since made a name for himself in America. Personally, he looked upon Dr. MecCoy’s 
latest book on orthodontia as being the most honest contribution on the question which had 
ever been written. Dr. McCoy was honest enough to state in the book that, in regard to 
many experiments which he had made on the lines on which he had been taught, they had 
not stood the test of time, and he also mentioned many instances of partial and complete 
failures. Dr. MeCoy had shown a very courageous spirit in approaching the matter on 
those lines. He(Dr. Lockett) might not have read other authors’ books correctly, but he did 
not remember ever reading a textbook on the subject which had been written with such 
courage as Dr. McCoy had written his book. 


Dr. Fisher desired to add his tribute to Dr. McCoy and his work. Orthodontists in 
America were beginning to realize that McCoy was not only one of their leading prac- 
titioners but one of their leading teachers. With regard to Dr. Oliver, first and foremost 
Dr. Oliver had mastered mechanics. In all their talk of higher education and advancement, 
orthodontists must not lose sight of the fact that a man must master mechanics. It did 
not matter how great an anatomist or biologist or physiologist he was; it did not matter 
if he had solved the problem of the causes of caries or of malformations and deformities 
—if he could not master mechanics in order to assist Nature to get back to the normal, 
then he was a failure unto himself and to his people. And that was one thing which Dr. 
Oliver was not. Dr. Oliver was possibly teasing the members a little when he stated that 
he did not know when to start the treatment of a case and when not to start it. Whether 
he knew or not, he got the desired results. With regard to the question of orthodontic 
rest, there was no reason why one should wait for the exfoliation of all the temporary 
teeth when one had what Angle called a Class II case. When the first molars were practically 
in eruptions and their cusps were well defined, there was no reason why one should not 
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place the molars in proper occlusion, line up the anterior teeth, and give the case an 
orthodontic rest for two years; and it might be that one would not have to go back to 
it at all. He was glad that Dr. Oliver had brought out the inherent power of Nature. It 
was something which orthodontists must continually keep before their minds that, no matter 
how great masters they were, they could not do something greater than the Creator Himself 
intended should be done. They could not make an Apollo Belvidere out of material which 
was never intended to be an Apollo Belvidere. Dr. Oliver had touched on the subject of 
endocrines. He had not given that importance to the influence of endocrines which many 
men in America were inclined to do. Whether they were giving too great an importance 
to it or not would remain to be seen. Personally, he believed that the subject of endo- 
crinology was one that orthodontists knew absolutely nothing about; they were on an un- 
charted sea without a rudder, but that was no reason why they should not attempt to make 
a rudder and chart their sea. He believed that when those gentlemen who were now studying 
the influences of endocrines could put their finger on more definite facts than they could 
do today, they would be of great assistance to orthodontists in their diagnoses, if not in 
the treatment, of their orthodontic cases. 

Mr, Chapman said that Dr. Oliver had said that appliances should be a stimulant and 
not a force. That conveyed something to him (Mr. Chapman) which he rather imagined it 
did not convey to Dr. Oliver. If one used appliances it seemed to him that they must be 
used for the purpose of exerting force. Therefore he would like to ask Dr. Oliver to go 
a little fuller into that detail and to explain what was exactly in his mind on that point. 
Personally he could not get away from the idea (it was probably an incorrect one) that 
if a dental arch was too small at six years of age and nothing was done to it until, say, 
nine years of age, under no circumstances whatsoever could that arch develop itself, as it 
were, into a normal state. It seemed to him that in those cases force was a necessity. If 
Dr. Oliver would further explain what was in his mind on that point he would be extremely 
grateful. 

Dr. Hipwell said one small point had occurred to him whilst listening to the discus- 
sion. Dr. Law, the father of the Society, had a little daughter who was about 6 years of 
age at the time of which he was speaking. She had an abnormality, and he had said to 
Dr. Law, ‘‘ Why do not you treat your own little daughter?’’ Dr. Law had said, ‘‘ Margaret, 
come over here; breathe; get your nose working,’’ and Dr. Law had added, ‘‘I will do 
that case later.’’ Therefore Dr. Law twelve years ago had an idea the same as Dr. 
Oliver’s; so that in reality there was nothing new in it. Someone had those scientific ideas 
but did not produce them from a biological standpoint which was being put forward at 
the present time. 


Dr. Oliver, in reply, said he appreciated very much the discussion which had taken 
place upon his paper. As Mr. Northcroft had been reading his own paper just previously, 
he had said to himself that Mr. Northcroft was evidently reading his (Dr. Oliver’s) paper 
too. Mr. Northeroft and himself seemed both to have the same ideas, and he was very 
glad to know that that was the case. Dr. Hipwell had got him into deep water when he 
asked as to the time of treating a case. That was something he could not tell the members. 
Every case was an individual case within itself. There were cases which he started early 
—some of them at four years old. He did a certain amount of work, accomplished what 
he started out to do, if possible, removed the appliance, gave rest periods, removed every- 
thing from the mouth and gave Nature a chance to continue where he left off. In a great 
many eases there was nothing else to do. One could correct little deformities at the proper 
time and then let Nature step in and do the rest. If it was not for Nature then Heaven 
help orthodontists! Perhaps that would answer Mr. Hipwell’s question. In some cases 
he waited, and some of them got worse and some of them got better. He could not answer 
the question as to when to treat them. He appreciated very much the remarks of Dr. 
Busby and Dr. Fisher. There was one thing about Dr. Fisher for which they all loved 
him, namely, that if he did not think a man was right he would up and tell him that he 
was wrong. With regard to endocrines, that was a subject in which he was very interested. 
He appreciated what orthodontists were doing in regard to it, and he was with them heart 
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and soul. He hoped they would keep at the subject, because there was no doubt a good 
deal in it. Personally he had been working along other lines, but some day in the future 
he might perhaps turn his attention to endocrines. With regard to Mr. Chapman’s point 
about stimulation and force, personally he did not like the word ‘‘force.’’ One could put 
a jack between the two walls of the present room and force them both out. One could do 
the same thing with teeth, but, if one did, one was not treating teeth from a physiological 
and biological standpoint, but simply treating them from the point of view of force. If 
somebody hit a man a sufficiently hard jolt it set up a traumatic injury, and if that was 
continued an inflammatory condition resulted, and then destruction of bone tissue. It had 
been his bad fortune to see the roots of certain teeth absorbed from foree. By the aid of 
small stimulating springs, of the type which he would exhibit to the members, which exerted 
a continuous stimulating process and not force, the teeth could be moved into position 
without inflammation or irritation of the surrounding structures. It was Dr. Mershon’s 
work and not his own. The hardest thing about it was to keep one’s hands off the ap- 
pliance. If one could do that, and could also get the patient to keep his hands off it, in 
probably four months’ time great improvement would result. The difficulty about it, how- 
ever, was that orthodontists were too anxious to see how things were progressing and were 
inclined to interfere. If teeth were moved proper'y as he had described there was no use 
for retaining appliances. 

Dr. Fisher said that Dr. Oliver had said that the work which he had just described 
was not new but that it was Dr. Mershon’s work and that he personally had had nothing 
to do with it. He (Dr. Fisher) desired to correct that impression; it was Dr. Oliver’s 
own work. 
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SOME OF THE LIFE PROPERTIES OF BONE SUBSTANCE* 
By Dr. Murk JANSEN, LEIDEN 


IVING bone is plastic. Orthodontists know this best. They are the class 

of scientists who take advantage of it with remarkably accuracy. A 
well-known instance of this plasticity is to be found in the mandible, the 
ascending and horizontal rami of which meet at an obtuse angle before the 
appearance and after the disappearance of the teeth and at an almost right 
angle when the teeth are present. Similarly the plasticity of bone manifests 
itself in the femoral head when the hipsocket is congenitally too wide. The 
socket then bears weight only from above, and—in normal bone—besides 
an almost upright position of the femoral neck a notable, though not very 
serious flattening, of the femoral head ensues (Fig. 1). 

Plasticity of bone is the result of an insufficiency of its function. Bone 
develops, grows, and maintains itself in directions opposite to those in which 
body weight and muscle action strive to squeeze it together. These pressure 
stresses of function at the same time stimulate the growth and the formation 
of bone. They constitute a trophic stimulus to bone tissue. If, however, 
functional stresses exceed certain limits—as in flattened hipsocket in which 
they are concentrated on a small portion of the head—the reaction of the 
bone substance is reversed, and bone that has been previously formed gives 
way to the pressure. The plasticity both of the femoral head and of the 
lower jaw enlarges the area of contact and thus promotes mutual coaptation 
of contiguous bones. It thus tends to diminish eventual incongruence of 
articular surfaces. Possibly plasticity of bone also develops its activity 
within normal limits, and without our knowing, in removing eventual slight 
primary incongruities in joints of youthful bodies. In representing the for- 
mation of bone with regard to pressure, noting the pressure on the horizontal 
axis and the amount of bone formation on the vertical axis, we may assume 
that a curved line is obtained which first ascends, next runs horizontally and 
finally descends. The plasticity of bone, i.e., the deformation by excess of 
pressure, is attended by absorption of lime salts. In other words in case of 
excessive pressure lime salts disappear sooner from the intercellular sub- 
stance than the more cartilaginous substance. 

If functional pressure remains below the normal, the quantity of lime 
salts equally diminishes in the intercellular substance. If a leg is rested in 
a plaster dressing, a diminution of lime salts may be shown in the x-ray 
picture. This is utilized in the restoration of the form of bones by the 
bloodless method. In growing bone, too, this effect of weight-bearing on the 
deposition of lime salts is observed, for instance, in the femoral head of a 


*Paper read at the tenth Annual Congress of the European Orthodontological Society 
at Amsterdam on August 9, 1924. 
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child with congenital dislocation of the hip. The cartilaginous head may be 
a little smaller than that on the normal side, but its bone center lags far 
more behind than the cartilaginous head (Fig. 2); and not until after re- 
duction, when normal stresses are acting, does the size of the bone center in 
the femoral head gradually approach the normal. (Thus the plasticity of 
bone may be enhanced by raising the mechanical stresses considerably above 
_the normal, and also by making them sink below the normal.) Between these 
extremes lies a range of stimuli in which the deposition of lime salts reaches 
a maximum, and in which a kind of eburnated bone tissue develops on which 
chisels are apt to break. In a graphic representation of the deposition of 
lime salts with regard to the organic intercellular substance under increasing 
pressure we thus obtain Fig. 3. From this curve it may be gathered that a 
gradual increase of functional pressure may mean a “‘training’’ of bone tissue 
for the resistance of a very high pressure, whereas a sudden increase of the 
pressure may have the reverse effect. 

It is generally known that in the animal world the supporting tissues 
present themselves in three forms, viz., connective tissue, cartilage and bone. 


Fig. 1.—Coxa valga with slight flattening of the Fig. 1-A4.—Normal femoral 
femoral head. head (for comparison with 
Fig. 1 
In the lower animals only connective tissue is observed. In the highest 
molluses cartilage makes its appearance, and only in animals living on land, 
bone tissue manifests itself, being the highest form of animal supporting 
tissues. It is also known that in the development of the individual all bone, 
tissue originates as connective tissue, and is differentiated into the highest 
of supporting tissues either directly or by way of cartilage by the deposition 
of lime salts. If this transition from connective tissue or cartilage into bone 
is shortly called dfferentiation, we may say: The differentiation of bone re- 
acts to functional stresses by a steeper curve than the preceding processes, 
or in other words: With regard to excessive pressure the differentiation of 
bone behaves as a process of greater irritability and greater fatigability than 
the preceding stages of bone formation. 
In flattened hipsocket—as has been observed—the plasticity of the femoral head grad- 


ually causes the functional stresses to be extended over a larger area. Thus the pressure 
per unit of area is lessened and it may be lowered to a level on which the lime salts are 
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deposited in abundance, the consistency of the bone exceeding the normal and further def- 
ormation of the femoral head being checked. It stands to reason that this will occur after 
less deformation in proportion as the bone is harder at the outset. In hard bone, therefore, 
the plastic deformation may be checked even before complete coaptation is effected. On the 
other hand, the softer the bone at the commencement the more a primary incongruence of 
the articular surfaces will tend to complete coaptation. And experience has taught that 
even after coaptation of the joint surfaces the stresses per unit of area are often sufficiently 
great to maintain the plasticity of the bone substance, i.e. to cause the deformation of the 
bone to proceed. In brief, whether the plastic deformation of bone tissue will be checked 
at the very moment when coaptation is effected will largely depend on its primary con- 
sistency. Both for orthodontics and for general orthopedics it may therefore be useful 
for the present to trace some of the factors which determine the degree of plasticity of 
bone under normal and abnormal conditions. 


Under normal conditions the quantity of lime salts increases relatively 
to the organic intercellular substance as the years of the individual advance. 
Thus from youth to old age a relatively increasing quantity of lime salts 


Fig. 2-A.—Monolateral congenital Fig. 2-B.—Same case as Fig. 2-A, 
dislocation of hip (note smallness of bone four years after reduction (note that the 
center in dislocated head). bony heads are the same size). 


has to be absorbed before plasticity of the bone substance is attained. The 
change in form of the lower jaw as well as plastic deformation which joint 
surfaces often develop in advanced years give evidence of the fact that even 
in old age the plasticity of bone does not entirely disappear. As for ab- 
normal conditions we shall have to restrict ourselves to the discussion of 
rickets and of dietary deficiency. 


In comparing a rickety child with a normal one of the same age we find 
that the former is too small. In rickets, growth is retarded. An x-ray of the 
hands of the two children shows moreover that the bone centers in the 
rickety hands are extra retarded, a wider area of cartilage around them being 
unossified, undifferentiated. This justifies the hypothesis that rickets is a re- 
tardation of growth and an extra retardation of differentiation. A study 
of the growth cartilages of normal and rickety children confirms this hypoth- 
esis. The normal growth cartilage, just as the top of a growing plant, 
shows three well-defined stages one beside the other: 
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(1) That of cell division (formation of new cells) ; 

(2) That of cell enlargement—-where there is no division whatever— 
(columns of cartilage cells) ; 

(3) That of cell differentiation—where there is neither division nor 
enlargement—(formation of bone cells). 

Now it is generally known that in rickets the growth cartilages are too 
wide. This has been unjustly attributed to an excessive proliferation of earti- 
lage cells. The fact that the length increase of the bones lags behind the 
normal is opposed to this assumption. By assuming, however, that differen- 
tiation in the growth-dise is extra retarded, both its macroscopic thickening 
and all the microscopie changes find a ready explanation. Cell division and 
cell enlargement, indeed, take place in the rickety growth-disc, be it more 
slowly than normally; but differentiation being more retarded, the cells 
which have been formed and enlarged are waiting in vain for differentiation. 


Pressure 


n 
Fig. 3.—If bb represents the formation of bone under increasing pressure, lJ may approxi- 
mately represent the deposition of lime salts. 


The fact also that rickety bones will bend, thus yielding to functional 
tresses, is in conformity with this hypothesis. Thus the form of the bones, 
the microscopic and the x-ray findings in rickets, tally with the hypothesis 
that rachitis is a retardation of growth with an extraretardation of differen- 
tiation. The word ‘‘retardation’’ implies that the seemingly enigmatic phe- 
nomena which characterize rickets may be considered as a quantitative de- 
crease of normal growth. Before this assumption is justified, we have to 
exclude qualitative changes. This may be done by tracing the reasons why 
among children of the same parents one gets rickets, the other one does not. 

By comparing a rickety child with more normal brothers and sisters. 
and by doing this in a large number of families, we have found that the 
rickety child has been subject to some injurious agent from which the more 
normal children have escaped. This injurious agent may be of the most 
diverse nature: sometimes there is a history of heavy fatigue, persistent 
vomiting, hemorrhages or diseases of the mother during pregnancy, some- 
times of infections or intoxications of the parents or the child. Needless to 
say that the diversity of the cause and the uniformity of the effect pleads in 
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favor of the assumption that rickets is a quantitative change of the power 
of growth. The value of the comparison of children of the same parents for 
tracing the quantitative changes of growth has been underestimated. In 
the search after the nature of rickets it has been the custom to compare chil- 
dren of different parents. In doing so, however, scientists have included 
hereditary and family factors as well as differences resulting from surroundings 
which cannot be eliminated as causes of growth difference. In other words, 
if of two children from different parents one is rickety, the other is not, 
hereditary or qualitative differences in disposition may be the cause, and 


Fig. 4.—C. H., age 5 years, Fig. 5.—S. F., age 5 years, 6 
8 months. Rickety child. months (normal child, for com- 
parison with Fig. 4). 

moreover differences in surroundings. Among children of the same parents, 
indeed, hereditary or qualitative differences will present themselves. How- 
ever, these are independent of noxious influences to which the children have 
been subjected. It should be emphasized that those changes of growth which 
develop uniformly in connection with multifarious injurious agents are to be 
considered as quantitative changes of growth, as phenomena of enfeeble- 
ment of the power of growth, as feebleness of growth. This appears to hold 
good for rickets, and that is why rickets is to be considered as a quantita- 
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tive change of growth, viz., enfeeblement of the power of growth with extra- 
enfeeblement of the differentiation in the skeleton, which may be brought 
about by any injurious agent acting on the child either directly or indirectly. 

The phenomena of feebleness of growth appear to be submitted to two 
laws: 


(1) The one mentioned in the above. Injurious agents, affecting grow- 
ing cell groups, enfeeble their power of growth; 

(2) The measure in which growth is enfeebled is proportional to the 
rapidity of growth (law of the vulnerability of fast growing cell groups). 

In rickets, indeed, the intensity of the phenomena is proportional to the 
rapidity of growth both with regard to the body as a whole and to its parts. 


Fig. 6.—Hand of patient shown Fig. 7.—Hand of patient 
in Fig. 4. shown in Fig. 5, reproduced on 
a larger scale so as to make 
the middle ray of both hands 
the same length. 


As is well known, the normal body weight increases 200 per cent during the 
first year, 25 per cent during the second, 15 per cent during the third, 5 per 
cent in the eighteenth year of life. The body length in these years increases 
40, 13, 10 and 21% per cent. The normal rapidity of growth thus decreases 
from the first year down to adult age. In conformity with this we see 
that in the first year of life injurious agents are apt to cause a complete 
arrest of growth, athrepsy or even pedatrophy. It is not until after the 
first year that rickets reaches its high frequency. It is, moreover, limited to 
the first years of rapid growth, and after that it tends to pass over into 
the lighter form of feebleness of growth which we shall sketch later on. 
In the growing body the muscles demand most of the power of growth: 
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they constitute 43 per cent of the body weight of the normal adult. Next 
comes the skeleton with 17 per cent. In the skeleton the growth-dises show 
the most rapid growth. After them comes the periosteal growth of the 
diaphyses. Thus in rickets the muscles are always seriously retarded in de- 
velopment, next the growth-dises, and lastly also the shafts of the long 
bones. Hence we consider rickets as a serious enfeeblement of the power 
of growth, severe feebleness of growth, because it may be caused by any 
injurious agent, and because the intensity of its phenomena is proportional 
to the rapidity of the growth of the parts as well as of the individual. 


. 8—Hand of patient shown in Fig. 9.—Hand of patient shown in 
(Reproduced on same scale Fig. 5. (Reproduced on same scale 
-) as Fig. 8.) 

A close comparison of the rickety child with more normal brothers and 
sisters reveals the slighter forms of enfeeblement of the power of growth, i.e., 
transitions between normal growth and rachitis or severe feebleness of 
growth: 

(1) The slight degree of feebleness of growth, where there is only weak- 
ness of the muscles (flat feet, bluish hands and feet, a round back and promi- 
nent abdomen). During adolescence, i.e., when normal growth is less rapid, 
there is a tendency to overgrowth; 

(2) The moderate degree of feebleness of growth. Besides muscle weak- 
ness there are knock-knees, i.e., only those growth-dises which grow most rapidly 
show signs of enfeebled growth. There is neither excess nor retardation of 
growth. 
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In the formation of knock-knees the growth cartilages show decreased 
growth at a site of increased pressure, the latter being due to the never- 
failing flat feet in these cases, and possibly also to muscle pressure being 
greater on the lateral than on the medial condyles. In severe feebleness of 
growth this difference of growth to difference of pressure is observed in all 
growth cartilages. This seems opposed to the abnormal length growth to 
which slight feebleness of growth tends. On representing growth with re- 
gard to pressure in the three degrees of feebleness of growth, and noting 
down pressure on the horizontal, growth on the vertical axis (Fig. 17) is 
obtained. The nature of feebleness of growth then manifests itself as en- 


Fig. 10.—“Rachitic” growth-disc enlarged about six times. 


hanced irritability and enhanced fatigability, both of which increase with 
an increase of feebleness of growth. Hence, in the excessive length growth 
of slight feebleness of growth, enhanced irritability stands in the foreground 
of the clinical picture; in the retardation of growth in rickets on the contrary 
enhanced fatigability predominates. 


In the extraretardation which differentiation shows in severe feebleness 
of growth it behaves like a process affected by a severer degree of feebleness 
of growth than cell division and cell enlargement, like a process which 
naturally demands more of the power of growth than the two preceding stages. 
The same may be said of the steepness of the reaction curve which—apart from 
growth—the deposition of lime salts shows under varying pressure in pre- 
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formed bone. The above arguments may have favored the assumption that 
injurious agents, whatever be their nature, will enhance the plasticity of bone, 
when they are strong enough to retard growth. In the slight and moderate 
forms of feebleness of growth extraretardation of differentiation has not 
been observed. It is therefore improbable that they show enhanced plasticity 
of their bone substance. 

Not only age and feebleness of growth but also diet may affect the 
plasticity of the skeleton. It is well known that Sherman, Mellanby, Pappen- 
heimer, McCollum, Shipley and others have brought about changes in the 
bone tissue of animals identical with those in rickets, by withholding from 
them those factors which are essential for the growth of bone, viz., phos- 
phorus, calcium, vitamines and sunlight, in almost every possible combination. 
In accordance with this the British Committee for the Study of Rickets in 


Fig. 11.—Part of the same growth-dise very greatly enlarged. 


Vienna (rickets developing from starvation) found that patients rapidly 
improved after the administration of vitamines and radiation. On a small 
scale we have repeatedly observed enhanced plasticity in children from 
orphanages almost exclusively fed on cereals, especially in times of dearth 
during and shortly after the war. 

Scientists of our days have not hesitated to identify the above condi- 
tions rsulting from dietary deficiency with rickets. Phosphorus or vitamines 
starvation having been observed to develop symptoms of rickets, they have 
reversely termed rachitis a deficiency condition. The fact, however, that 
rickets will develop where deficiency of diet can be excluded with certainty, 
is opposed to this assumption. In a large number of families rickets has been 
observed in some of the children, and not in the others, although diet and 
surroundings were the same for all and free from deficiencies. Bone cells 
in animals with deficiency in calcium or phosphorus may be compared to 
masons who have got the required strength to build, but lack the material; 
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those in rickets to masons who lack the strength, but have the material at 
hand. 

Although the experiments of Mellanby, Sherman and others should not be 
considered to justify the identification of deficiency conditions and rickets, 
yet they are of great value: in the first place the resemblance between the bone 
changes in both proves that these changes can be brought about by a de- 
ficiency in diet. Thus the experiments have brought forward grounds favor- 
ing the assumption that rickets is a mere quantitative change of normal 
growth. And in the second place they have given evidence of the fact that 


Differentiation 
Cell enlargement 
Cell division 


Fig. 12.—Normal growth-disc enlarged about six times. 


besides lime and phosphorus, light and vitamines are indispensable stimuli for 
the growth function of bone cells; and that they may be applied like lashes 
in growth retardation, both to the organs which regulate the phosphorus 
rate in blood serum and to the bone cells themselves. The experiments of 
Mellanby, Sherman and others will therefore be valuable for our knowledge 
of rickets, unless they should cause the prophylaxis of rachitis to be limited 
to dietary measures, and the multifarious obnoxious influences which lead to 
enfeeblement of the power of growth to be lost sight of. 


If we have succeeded in bringing forward evidence favoring the assump- 
tion that obnoxious influences and dietary insufficiency may enhance the plas- 
ticity of growing bone, and that excess of pressure may have a similar effect 
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on preformed bone, it may be adequate to mention that mechanical injury 
may have the same effect. For an example we quote a bruise or impaction 
of the cancellous tissue of a vertebral body, for instance through a fall. It is 
well known that the clearing away of the débris and the repair of the bone 
is attended by the formation of callus which at the onset is a limeless tissue. 
If function continues, the relative excess of weight-bearing of this plastic 
material and the surrounding bone sets a vicious circle going: a plasticity 
far exceeding the normal is gradually evoked, a traumatic kyphosis develops. 
And the same is observed in spongy tissue which is made to bear weight 
too soon after being cleft. Thus the bone cells seem unable to apply the art 
of the architect who props a house after partial demolition so that its fune- 
tion may continue undisturbed. After traumatization of cancellous tissue, 


Differentiation 


Cell enlargement 


Fig. 13.—Part of the growth-dise of Fig. 12 very greatly enlarged. 


therefore, prolonged rest or hypofunction will be needed for the restoration 
of functional validity of the affected parts. 

In the development of the characteristic condition known as coxa plana 
or flattened femoral head, the lateral displacement of the head, which is 
observed after head and growth-dise have gradually rotated into the hori- 
zontal position, has probably to be considered as the cause of injury to blood 
vessels and cancellous tissue in the femoral neck initiating the very consider- 
able increase of its plasticity, which results in its well-known pear shape. 
The limeless spots in that region, indeed, plead in favor of this assumption. 
It is true many scientists allege the activity of bacteria in explaining the 
flattening of the femoral head; but it should be emphasized that the mere 
rules for the formation and deformation of bone by mechanical factors readily 
admit of an explanation of this characteristic condition. 

The plasticity of bone with which we have been dealing is—as has been 
stated above—either relative or absolute insufficiency with regard to the func- 
tional stresses of muscle action and body weight. In directions at right 
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angles to functional stresses bone tissue shows much greater sensitiveness ; 
and will yield even to slight pressure. The mere contact of flexible sister 
tissues suffices. It is generally known that bone responds to contact with 
arteries, tendons, muscles, cysts, tumors, by making grooves and excava- 
tions. The lateral pressure of an aneurysm of the aorta, which exerts a pres- 
sure not exceeding one-eighth of the pressure of function, may excavate 
vertebral bodies, depriving them of their power of function. Similarly the 
headstall may form a hole in the nasal bone of a horse, as Zschokke has demon- 
strated. It may be of importance to note that the bone cells, whose form 
may be compared to melon seeds, are situated in such a way that their longi- 
tudinal axis coincides with the direction of functional stresses, whilst the 
lateral surfaces lie parallel to the surface of the plates in cancellous tissue. 
The bone cells, therefore, seem to yield soonest to stresses acting in the diree- 
tion of their smallest dimension. They are comparable to a shoal of fish, 
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which can easily meet the pressure of a strong current as long as their 
longitudinal axis coincides with the current, but which would be unable to 
offer resistance if the current should act on the lateral surface of the body. 
This yielding of bone tissue consists of an absorption at the surface of the 
bone. It is therefore to be discriminated from the internal changes which 
have been previously discussed as plasticity of bone tissue. 

The tendency of bone to yield to side pressure in contrast with its power 
to resist much greater functional stresses is comparable to the man who is 
indulgent to his family but strictly meets his social duties. Lateral pressure 
necessarily forms a component of horizontal stresses. To these bone tissue 
also manifests great sensitiveness. Most frequently this becomes manifest in 
the femoral neck, which within normal limits shows various degrees of ante- 
version in the different periods of life. As soon as lateral pressure adopts the 
character of functional stresses bone begins to develop in their direction. 
Thus it is that prominences, trochanters, tuberosities develop on the skeletal 
parts as well as sesamoid bones in the tendons, of which the patella is the 
largest representative. 
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Whilst pressure stresses, not exceeding certain limits, promote the for- 
mation of bone, tension stresses have not been observed to exert a trophic 
stimulus on bone. Preformed bone, indeed, may serve for the transmission 
of tension stresses. Still, the fitness of bone tissue to withstand pressure is 
greater than that to withstand tension. Rauber found this relation—4:3. 
And it is generally known that fractures of the long bones will start on the 
side where tension stresses develop. 

Culmann-Meyer’s crane theory of the femoral neck, which has become so 
popular, has been proved to be untenable. According to this theory the 
elements on the convex side of the femoral neck correspond with directions 
of greatest tension and are supposed to cross at right angles with those on 
the concave side, the latter coinciding with directions of greatest pressure. 
However, these convex and coneave-sided elements in the femoral neck do not 
cross at right angles. Moreover, the convex-sided elements disappear if 
they are exclusively made to withstand pull, as for instance in coxa vara. 


Fig. 18.—The growth-dise on the right ap- Fig. 19.—Flattened hip socket and _ pear- 
pears to have rotated to the horizontal posi- shaped flat head on the left. 
— On the left its position is nearer nor- 
mal. 


Starting from the untenable hypothesis of Culmann-Meyer, Walkhoff has 
unjustly ascribed to pressure and to tension the bone elements which cross 
in the capitulum mandibule, and which are known as trajectorium dentale 
and trajectorium basale. Needless to say that either of these bone tracts may 
be made to transmit pressure, viz., when the mouth is open and when it is 
closed. Therefore every ground for assuming Walkhoff’s thesis is missing. 

Where pressure ceases to act on bone we see bone tissue atrophy. If at 
the same time pull is made to act, the thin bone tissue is apt to be distended. 
The trochanter major exemplifies this in cases of coxa vara. The gluteus 
muscles distend it in the form of a thumb. The distended trochanter major 
in coxa vara thus furnishes an example of plasticity of bone with regard to 
pull, when pressure fails to exert its trophic stimulus. 

The plasticity of bone substance and its sensitiveness to lateral pressure 
are opposed to the conception of the mathematical-functional form of the 
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bones. These properties, indeed, exclude the possibility of determining the 
length and the transverse dimension of a bone element to be brought about by 
a unit of functional stresses, with which the bones might be built up in their 
true shape and size. Moreover, even without the action of functional stresses, 
bones will be maintained and even grow. An extremity which has been af- 
fected by infantile paralysis, and has been totally deprived of all muscle 
action and weight-bearing throughout a lifetime, will retain all bone elements. 
It is true it lags behind in growth. Moreover, it is thin and has a shortage 
of lime salts. In short, although function appears to be indispensable for 
normal growth and development, it does not constitute the sole factor deter- 
mining either the preservation or the growth of bones. 


Fig. 20.—Note that the bone elements of the convex and the concave side do not all meet 
at right angles. 


The erroneous notion of the mathematical-functional form of the bones 
was conceived by J. Wolff from the transformation phenomena which he had 
observed. In bony ankylosis of a knee joint in the extended position, for 
instance, in which the joint surfaces cease to perform their function, the 
cancellous tissue is transformed into a tube of compact bone uniting the 
femoral and tibial diaphyses. The external form, however, is preserved by 
a thin vulnerable scale of bone under the periosteum, and tender remnants of 
cancellous tissue are preserved both inside and outside the new tube of com- 
pact bone, thus again evidencing their partial independence of functional 
stresses. 

The preservation of bone tissue notwithstanding loss of function might 
be considered an indirect or hereditary result of function; and thus the 
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form of bones might yet be reduced to function. However, this would hold 
good only for the supporting bones, viz., those of the extremities and the 
vertebral bodies. With regard to the protecting bones, however, to which the 
bones of the cranium and the vertebral arches belong, and in a less degree 
also the products of the branchial arches and the ribs, we are compelled to 
assume that they have developed independent of and even before the action 
of a pressure which would have meant destruction of tender regulating or- 
gans—and death of the individual. The formation of protecting bones is 
comparable to the hard scale of molluscs. The tender brain cells seem to 
have surrounded themselves with a scale of firm tissue not unlike the cater- 
pillar, which forms a wrapping out of morsels of bark, even before external 


Fig. 21.—The neck of this femur Fig. 22.—Coxa vara. Note the 
being long, the oblique crossing of lengthened trochanter major. Note 
the concave and the convex sided also the atrophy of the bone ele- 
bone elements is more obvious. ments on the convex side, which 


have been made to bear less pres- 
sure. 


forces are acting to threaten it either with injury or destruction. In short, 
the protecting bones have not originated through function but before func- 
tion. Their development is less dependent on pressure than that of the sup- 
porting bones; and further study will be required to ascertain whether the 
properties which have been dealt with in the above and which have chiefly 
been observed in the supporting bones are equally applicable to the protect- 
ing bones. 


‘Summarizing, we find that bone tissue is often seen to abandon its high 
differentiation and to deflect into a lower tissue of support. In other words, 
the three stages in the development of bone, viz., cell division, enlargement 
and differentiation, which normally cooperate harmoniously in the produc- 
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tion of bone, tend to disintegrate, differentiation slackening sooner than the 
preceding stages. This is oftenest and most distinctly seen in growing bone, 
as soon as an obnoxious influence is severe enough to retard growth without 
stopping it altogether. In the condition thus brought about, and generally 
known as ‘‘rachitis,’’ the bones are too small, but the bone centers in them 
lag still more behind. The extraretardation of differentiation is, moreover, 
manifest in the bending of the long bones and the widening of the growth 
cartilages. All of these symptoms are distributed over the various bones in a 
measure which is proportional to the rapidity of their growth. The same 
deflection is observed both in preformed bone and in growing bone, when 
the stimulus of function lags behind or surpasses the normal beyond certain 
limits, in too early weight-bearing after fracture and in dietary deficiency. 

The tendency to deflection which bone tissue shows thus seems due to 
the fact that its differentiation in bone tissue behaves as a process of en- 
hanced irritability and enhanced fatigability with regard to the preceding 
stages, viz., cell division and cell enlargement. As is well known, enhanced 
irritability and fatigability, or shortly, enfeeblement, are brought about by 
any injurious agent acting on living cells; and the enfeeblement or enhanced 
irritability and fatigability then is proportional to the rapidity of growth. 
Differentiation, therefore, since it appears to be sooner fatigued than the two 
preceding processes in bone growth, and bone formation, behaves as a process 
of faster growth than these. Thus the tendency of bone to deflect to a lower 
tissue of support seems to be due to differentiation being a more elaborate 
process than the division and the enlargement of cells. 

In eases of slight enfeeblement of an individual (and consequently of its 
power of growth) only the growth of muscles appears to be enfeebled. Thus 
differentiation in bone growth behaves as a process whose rapidity of growth 
lies between the rapidity of muscle growth and the rapidity of division and 
enlargement of bone cells.* 

The President said he did not know how fitting it would be for any of the members 
to discuss Prof. Jansen’s paper. It had been more like a lesson or a lecture than a paper 
for discussion. He was certain that the members would desire to accord to Dr. Jansen 
their most sincere thanks for having brought before them what Dr. Jansen had called 
merely his views, but which was really a very clear exposition of a great many of the life 


properties of bone. He begged Dr. Jansen to accept the members’ most cordial thanks for 
having given such an interesting lecture, 


*“Feebleness of Growth, etc.,”” Oxford Medical Publication; and “On Bone Formation,” 
Manchester Univ. press. 
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A RATIONAL METHOD OF MAKING MODELS FOR DIAGNOSTIC 
PURPOSES* 


By Dr. DREYFUS, LAUSANNE 


AN LOON and Simon have already constructed their models in such a way 
as to represent exactly the position of the teeth and the jaws in the face 
and their inter-connection. Van Loon has given us a very complicated method, 
impracticable in practice. At the same time it is he to whom, without a doubt, 
the honour belongs of being the first to conceive this idea. Simon constructed 
an apparatus which simplifies this method, but the apparatus is not really prac- 
tical and does not give all the desirable scientific safeguards; there are others, 
for instance and especially that of Schwartz, of Basle, based on one of the prin- 
ciples of the articulators of Professor Gysi, or on that of Richelman, which I 
have seen since this article was written, but which give no indication whatever 
for the cutting of the models. 
The apparatus which we describe in detail here is really only an improved 
instrument. This apparatus is made up in the following way: 
(a) A metal bow, similar to the face-bow which Professor Gysi uses. In 
the middle and the front are two parallel tubes supporting the impression tray, 
supplied with two parallel rods which slide in these tubes. At each end, free 
from the bow, in the middle, in front and on each side of the centre, 11% in. 
from it, there are placed five tubes in which the rods slide vertically. These 
rods, which are round, can also turn on their axes. At the extremity of each of 
these rods there is a short reinforced tube, with set screws, attached at an angle 
to the rod carrying it; in these reinforced tubes other rods slide. These are the 
final rods; their ends are blunt, and coincide with the landmarks which we 
need. The landmarks are registered by perpendicular and rotary movement of 
rods A, and by to-and-fro movement of rods B, the end (R) of which is adjusted 
to coincide with the anatomical point to which it relates. 
The following are the five points to be determined: 
(1) The two upper auricular points. 
(2) The two suborbital points. 
(3) The nasion. 

(b) The accessories are: 


An impression tray, a large flattened plate, a small graduated block, and an 
apparatus to construct the base of the lower model parallel to the base of the 
upper model. 


*Read at the Congress of the European Orthodontological Society. 
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THE MANNER IN WHICH IT IS EMPLOYED 


One puts the plaster in the impression tray, and places it in the mouth. 
When the plaster has hardened, one fixes the apparatus to the impression tray, 
introducing parallel rods of the one in the corresponding tubes of the other. 
This being done one determines the nasion N, and the orbital points Od and 
Og, and the auricular points Ad and Ag by means of the rods B, and they are 
fixed by tightening the screws. The apparatus is now withdrawn and the tray 
and impression removed from the mouth. The work in the operating room is 
finished. 

In the laboratory, the impression is put together in the impression tray, 
which is fixed in the apparatus, and the model cast. The base of the model is 


MND 


N 


Fig. 1—Gnathostat. A, Vertical movable rods; B, movable rods; M, the set screw; N, 
the reenforced tubes; R, the points of B to coincide with the anatomical points; Ad, Ag, the 
ends of the rods for the auricular points; N. R. the end of the rod for the nasion; Od, Og, the 


end of the rod for the orbital points; Pe, the impression tray attached to the apparatus; Reg, 
a graduated block. 


determined by a flat sheet of metal, which rests on the two auricular and two 
orbital points. (The right orbital point is lowered slightly, if need be.) 

The base of the model corresponds with the Frankfort plane, and the 
feature about the method is that the four anatomical points selected are in this 
plane. As the nasion is not in this plane, but on a higher one, it is obtained by 
means of a small graduated block, and we make a note of the number of milli- 
metres it is from the Frankfort plane. N represents this point in Fig. 2. 

On the base we draw lines A—O and O—N, which join the auricular point 
to the orbital point at the projection of the nasion. On the model we make a 
note of: 


(1) The distance from the Frankfort plane to the nasion. 
(2) The distance between the orbital and auricular points, in such a way 
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that the latter can always be determined. Finally, we make use of an apparatus 
which allows us to cut the sides of the model at right angles to its base. 

In order that the bases of the upper and lower may be parallel to one 
another, the models are put in occlusion, flowing some plaster on the lower 
model and placing them between two parallel plates. Each of these plates 
possesses on its upper surface two tubes, parallel to one another and at right 
angles to the plate. These tubes slide into one another. The models now have 
their bases parallel and the height of all the models is the same, which is a 


Fig. 2.—Construction and the casting of models. N, nasion; P, plate of the apparatus, the under 
surface of which constitutes the plane of Frankfort. 


Fig. 3.—Projection of the nasion on the model. Ad, Ag, auricular points; Og, left 
orbital point; N, nasion (height 28 mm. above the Frankfort plane); N+, projection of the 
nasion on the Frankfort plane (upper side of the model). 


great advantage in storing. Because the surfaces of the models are perpen- 
dicular to the base, the edges are also perpendicular to the base and to the 
Frankfort plane. The two edges passing through the points O are therefore in 
the plane of Simon, and the relations of the latter to the teeth can be seen at 
onee. Finally, the edge passing through the point N is in the nasio-frontal 
plane and gives the relation of the latter with the incisor region, and prognath- 
ism and retrognathism are noticed at once. 

The advantage of this method is that it makes for direct scientific, precise 


4 
é 
“ag 
: 
q 


Method of Making Models for Diagnostic Purposes 163 


and easy diagnosis. The most inexperienced person seeing such a model will 
say—‘without doubt such and such a thing must be corrected.’’ 

In conclusion, this method is valuable from the point of teaching, for it 
enables us to show the student the different models of a case, and its evolution 
not only from the point of view of occlusion, but in relation to the masticatory 


face in general and, in particulars to the anthropological planes and points 
which we make use of. 
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NATURAL LABIAL MOVEMENT OF LOWER INCISORS* 


By G. Nortucrort, L.D.S. 


RIVIAL as this communication may seem, it emphasizes a broad princi- 
ple, and illustrates how we should await natural development before 
jumping to conclusions. 

The first models are those of a female aged five years five months and 
show the permanent lower incisors erupting in a very posterior position. 
Their forward movement, five months later, probably indicates the force of 
tongue pressure, and shows how easily erupting teeth are guided into their 


correct positions before the large open mouths of the crypts are closed by the 
growth of alveolar bone. 

Note the early eruption of these teeth at five years five months, and also 
the presence of the 6| which, erupting for six months without an opponent, 
has already been extruded beyond its proper level. Once more the necessity 
is shown of accumulating data from many sources in order to properly study 
the typical and atypical lines of growth, and thereby arrive at a true concep- 
tion of the hypothetical ideal. 


*Transactions of the British Society for the Study of Orthodontics. 
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DISCUSSION 


The President said Mr. Northeroft’s case was interesting from two points of view 
he had referred to, the forward movement of the teeth and the over-eruption of an upper 
permanent premolar. It would be very interesting if Mr. Northeroft would report the 
case again later, so that it could be seen whether the molar was on a lower level than the 
rest of the teeth. He himself had seen recently a case of a similar nature. He saw the 
child six or eight weeks ago, and was not sure whether she had lost her deciduous central 
then or not, but the next time the child came the upper permanent central had erupted 
lingually, and there was no suspicion at the previous visit that that would happen. Such 
things took place very rapidly, and the patient could not always be caught at the psycho- 
logical moment to see what was happening. 

Mr. Warwick James said that when he was working with Mr. Pitts they found that 
the actual gum of the molar was in occlusion prior to the eruption of the first permanent 
molars in the majority of cases, and that the exposure of the tooth was largely due to 
the uncovering tissue rather than the actual extrusion of the tooth. He was wondering 
whether the models would show the position of the gum to be lower than the first per- 
manent molars. 

Mr. Northcroft thought that it could be seen on the models. 

Mr. James said the case supported the contention that apparently the tissues grew 
around the tooth and the gum was moved from and over the tooth in the majority of cases. 
The gums were often in occlusion at the very beginning. 

Mr. Cale Matthews thought the point of the rapid eruption of unimpeded teeth should 
be given very much more thought than was customary. Teeth erupted at a greater rate 
than many people were conscious of. With regard to Mr. Warwick James’ point as to the 
contact of the gum, it must be within the experience of all the members that if they took 
a composition impression of erupting sixes, when the sixes were practically erupting it was 
very often difficult to occlude them, and it was necessary to pare away the posterior part 
of the model owing to the gum not having gone away sufficiently to occlude the models 
properly. That showed that the gum over the erupting first molars was in contact on many 
oceasions. 

Mr. Norman Bennett said it seemed to him it was not only in contact but was actually 
compressed every time the child was biting. 

Mr, Tudor said that in cases where there appeared to be no spacing of the temporary 
teeth at all, either in the upper jaw or the lower, and the two central upper incisors were 
erupting, there was no room for them to be pushed forward by the tongue, and he should 
like Mr. Northeroft to say whether he thought the correct procedure was to remove the two 
lower temporary laterals in order to allow the two permanent centrals to come forward. 

Mr. H. E. Marsh said the case brought to mind one of the greatest problems in ortho- 
donties, the question of whether orthodontists should interfere or not, at the age of the 
beginning of eruption through the gum, of the lower central incisors. To his mind the 
peculiar condition of the case was the fairly decent spacing in the upper jaw. It was neces- 
sary to take into consideration a great many facts at that age before deciding to interfere. 
It was important to interfere at the right moment, because it was possible to conceive a good 
deal of serious after-effects by not doing so at the right time, if interference was really 
needed. It was necessary to bear in mind the size of the tongue and the general development 
of both jaws and the spacing and the child’s maxilla condition altogether. It would be a 
very great advantage if on some occasion something could be formulated in the shape of 
conditions which would indicate the desirability of treatment of such cases. It was always 
a great problem whether to wait and see what was going to happen or to commence the work. 

Mr. Northcroft said the point which had been brought up about the lower incisors was 
the surprising fact, although it sounded almost impossible, that when the lower permanent 
incisors had moved forward into the arch in the space of four or five months the space was 
exactly the same. There was not a millimetre difference between the mesial surfaces of the 
temporary incisors before and after. He should have thought that Nature would have ex- 
panded the lower jaw as well, but on measuring it he found a space exactly the same. 
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STRUCTURAL CHARACTERISTICS OF THE ALVEOLAR PROCESS* 


By Hucu W. MacMiuuan, D.D.S., M.D., Cincinnati, OHIO 


O* sawing up a bone, it will be seen that it is in some parts dense and close 
in texture, appearing like ivory; in others, open and reticular; and anat- 
omists accordingly distinguish two forms of osseous tissue—viz., the compact, 
and the spongy or cancellated. On close examination, however, especially with 
the aid of a magnifying glass, it will be found that the bony matter is every- 
where porous in a greater or less degree, and that the difference between the 
two varieties of tissue depends on the different amount of solid matter com- 
pared with the size and number of the open spaces in each; the cavities being 
very small in the compact parts of the bone, with much dense matter between 
them ; whilst in the cancellated texture the spaces are large, and the intervening 
bony partitions thin and slender. There is, accordingly, no abrupt limit be- 
tween the two—they pass into one another by degrees, the cavities of the com- 
pact tissue widening out, and the reticulations of the cancellated becoming 
closer as they approach the parts where the transition between the two takes 
place.* 

The eancellated texture has also a lamellar structure. The slender bony 
walls of its little cavities or areolae are made up of superimposed layers, like 
those of the haversian canals, but they have fewer lamellae in proportion to the 
width of the cavities which they surround.” 

The characteristic arrangement of the lamellae of the haversian systems is 
due to the secondary formation of the osseous tissue during the conversion of 
the older spongy bone in compact tissue, the circumference of the system cor- 
responding to the haversian space in which the subsequent development of the 
concentric lamellae took place. It follows, from this relation, that haversian 
systems exist only in compact bone, since the necessary secondary deposit does 
not occur during the growth of the spongy or cancellous tissue.* 


*Read before the Alumni Society of the Dewey School, August 18, 1925. 
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It results from its composition that while bone is very hard and resistant 
to pressure, it is also somewhat flexible, elastic, and capable of withstanding a 
tearing strain. It is remarkable that in many substances the power to resist a 
crushing strain is very different from that of resisting a tearing one. Thus, 


Fig. 1.—Haversian systems in labial plate of the mandibular lateral incisor. 


cast iron is more than five times as resistant to the former strain as to the lat- 
ter, and wrought iron is nearly twice as resistant to the latter as to the former. 
Neither of these materials, therefore, is well fitted to resist both strains, since a 
much greater quantity must be used than would be needed were either material 
to be exposed only to the strain it is best able to withstand. Bone, however, 


P 
ae 
: 
| 
2 


168 Hugh W. MacMillan 


has the property of resisting both strains with approximately equal facility, its 
tearing limit being to its crushing limit about as 3 is to 4. This has the advan- 
tage that strength need not be obtained by great increase of weight, conse- 
quently the plan of bone structure combines lightness and strength.* 

Wolff first called attention to the fact that the shape of a bone is the effect 
of function. It is the effect of function in that if the work required of it had 
been different its shape would have been different. This function has shaped 


te 


Fig. 2.—The mandibular central incisor region showing haversian systems in longitudinal and 
cross sections in the labial plate. Note characteristic structure of lamina dura. 


not only the external contour but the internal structure as well. If a bone is 
broken, for example the neck of the femur, and deformity results, the internal 
architecture is no longer suitable for the new conditions of weight and strain, 
and immediately a rearrangement begins, which finally transforms the internal 
structure, not only in the neighborhood of the injury but in the extremity of 


the bone also, to adapt the deformed part as well as may be to the work that is 
now demanded of it.° 
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The normal bone is braced most thoroughly, and is most resistant at the 
points where most work is required of it. If the weight and strain are for any 
reason transferred to another part, its structure is strengthened there, and cor- 
respondingly weakened at the point from which the strain has been removed. 
With this change in the internal structure a change in the external contour 


Fig. 3.—Haversian system within the cancellous trabeculae of the maxilla. 


keeps pace. For according to this theory, ‘‘the external contour represents 
mathematically simply the last curve uniting the ends of the various trajec- 
tories which make up the internal structure.’”® 

Spongy bone is homogeneous with compact bone as a structural material 
and differs from it mechanically only in possessing smaller strength approxi- 
mately in proportion to its density as compared with compact bone.’ 
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Cancellous bone is found in those parts of the body where the chief fune. 
tion is to transmit tensile and compressive strains. In the vertebral column the 
most efficient method of transmitting the weight of the head and thorax is by 
cancellous bone. In the vertebral column as in the head of the femur ‘‘the 
trabeculae lie exactly in the paths of the maximum tensile and compression 
stresses and hence these trabeculae carry these stresses in the most economical 


Fig. 4.—The mandibular canine region showing haversian systems in the very tip of the thin 
free margin of the alveolus. 


manner. This is in accordance with the well-recognized principle of mechanics 
that the most direct manner of transmitting stress is in the direction in which 
the stress acts.’’® 

Wherever bending stress is found, the character of the bone changes to 
compact bone arranged in a cylinder. ‘‘To resist bending moment stresses 
most effectively the material should be as far from the neutral axis as possi- 
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ble. * * * Hence the farther the material lies from the central axis the 
more effective its resistance to bending moment and stresses. It is evident that 
the hollow shaft of the femur is an efficient structure for resisting bending 
moment stresses, all of the material in the shaft being relatively at a consider- 
able distance from the neutral axis. It is evident that the hollow shaft provides 
efficiently for resisting bending moment not only due to the load on the femur- 
head, but from any other loads tending to produce bending in other planes.’’® 


Fig. 5.—The maxillary canine region. Note the superabundance of the periapical blood supply 
as is evidenced by the multiplicity of the nutrient channels. 


Koch, in his Laws of Bone Architecture, concludes: ‘‘The observations 
here recorded for the femur, the largest and heaviest bone of the body, must 
in a general way hold true for all the bones of the body; else we must assume 
the absurd conclusion that the structure of the femur is in conformity with 
mechanical laws and the other bones are based upon other unknown laws. The 
numerous experiments by Rauber and Messerer in testing human bone to 
destruction have shown that the physical properties of all the larger bones of 
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the body are substantially the same. Hence, the laws formulated above for the 
femur must hold in general for all the bones of the body.’’?° 

In accordance with the law of bending stress, the body of the mandible in 
the molar region is hollow, the bone forming the outer and inner plates being ar- 
ranged with its mass at the greatest distance from the neutral axis. The entire 
periphery of the mandible including the part generally known as the outer and 


Fig. 6.—The mandibular first molar region—the buccal plate. 


inner alveolar plates, is composed of compact bone. The alveolar plates con- 
tain all the characteristic features of compact bone as found elsewhere. Histo- 
logically it is impossible to distinguish it from other compact bone except for 
certain peculiarities in the arrangement of the lamellae due to its development. 

Within this shell of compact bone the arrangement of the cancellous tissue 
is very interesting. To combat leverage the roots of the mandibular anterior 
teeth in the region of the gingival and middle thirds are encased labially and 
lingually in compact bone in which haversian systems are found in the very 
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crest of the alveolar plates. In the region of the apical third the roots 
are surrounded by hard cancellous plates running in every direction to combat 
the tearing and biting stresses peculiar to this area. Below the apices of the 
teeth the interval between the external and internal plates contains thick heavy 
cancellous plates binding together the external and internal plates in such a 
manner that their mechanical function would not be denied. In the symphysis 


Fig. 7.—The lamina dura. Note the multiplicity of nutrient channels. 


which ties the two halves of the jaw together the bone has the character of the 
calear femorale of the femur. 

The arrangement of the bone surrounding the inferior premolar and 
molar teeth is decidedly different. Here the chief force is compressive with 
some lateral pressure depending upon the depth of the sulci and the inclined 
planes of the cusps. In describing trituration or grinding Pickerell says :™ 
“‘The lower jaw is drawn first outwards and next forcibly upwards and in- 
wards, so that the lower molars grind on the upper molars in a lateral direc- 
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tion—namely, from without inwards.’’ The examination of transverse sections 
of these regions shows the arrangement of the bone to be best suited mechani- 
cally to meet these forces. A study of the cancellous plates shows that the 
trabeculae lie in the path of the compressive stresses. The tipping buccally of 
the mandibular premolars and molars in the lateral excursion of the mandible 
is prevented by the development of compact bone along the buccal surface of 


Fig. 8.—Haversian systems within the trabeculae of the cancellous bone. Section taken from 
below canine alveolus of mandible. 


the roots, the remaining root surfaces being entirely surrounded by cancellous 
bone. The direction of the cancellous plates and the density of the buccal 
plates change after the cusps have been worn down thereby lessening the tip- 
ping stress. 

The structural characteristics of the immovable maxillary jaw are quite 
different from that of the mandibular. Having no large muscle attachments it 
is comparatively free from bending stresses. Since the forces are chiefly com- 
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pressive the bone is of the cancellous type characterized by ‘‘an increased close- 
ness of spacing’’ in certain locations to meet bending forces due to the axial 
angle of opposing teeth or depth of sulci. The transition from compact to 
cancellous bone in the superior incisor region is a beautiful example of the 
adaptation of bone to bending stresses through the addition of reinforcing 
lamellae to the interior of the haversian spaces resulting in the classical haver- 
sian canal. These haversian systems are not so regularly spaced nor do they 


Fig. 9.—Characteristic structure of body of mandible. ‘This is the appearance of the normal 
bone—not so-called ‘‘condensing osteitis.” 


contain as many lamellae as those in the body of the mandible. In the superior 
premolar and molar regions the force from the lateral excursion of the man- 
dible is met chiefly by the lingual plate strengthened in turn by the arch of the 
palate. Compared with the buccal plate, the lingual plate is much more dense, 
thicker, and has more of the characteristics of compact bone. It completely 
covers the lingual surface of the lingual root, the remaining roots of the tooth 
being best served by cancellous bone. 
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The lamina dura, to judge from its importance, should be a structure 
designed for perfect nourishment and repair. This thin layer receives all the 
forces of mastication and transmits them to the structural framework around. 
Histologic sections made of the part show it to contain more bone eells than 
any bone tissue elsewhere examined. The cells are large in size and packed 
closely together. The canaliculi are one mass of interlacing branches. In 
spite of its comparative thinness and the fact that it is nourished directly by 
the vascular pericementum it is pierced with channels carrying blood in still 
closer contact with its myriads of cells. From the fact that other tissues are 
nourished in proportion to their function, the great importance of this lamina 
dura is further emphasized. It seems that orthodontists should adopt this 
tissue for their exhaustive study. It seems hardly possible that this tissue goes 
through the bone changes incident to moving teeth to such a degree as the 
cancellous tissue outside the immediate vicinity. 

In addition to the cancellous plates arranged parallel with the lines of 
stress, cancellous bone contains a very fine fragile network of bone which, judg- 
ing from its position near the neutral axis, has no relation to the supporting 
mechanism. The function of this is described by Schafer: ‘‘The veins of the 
eancellated texture are peculiar and deserve special notice. Their arrange- 
ment is best known in the bones of the skull, where, being lodged in the diploé 
or spongy texture between the outer and inner compact tables, they have re- 
ceived the name of the diploic veins. They are large and numerous, and run 
separately from the arteries in canals formed in the cancellated structure, the 
sides of which are constructed of a thin lamella of bone, perforated here and 
there for the admission of branches from the adjoining caneelli. Being thus 
inelosed and supported by the hard structure, the veins have exceedingly thin 
coats. They issue from the bone by special apertures of large size. A similar 
arrangement is seen in the bodies of the vertebrae, whence the veins come out 
by large openings on the posterior surface. In the long bones numerous 
apertures may be seen at the ends, near the articular surfaces; some of these 
give passage to arteries, but the greater number, as well as the larger of them, 
are for the veins of the cancellated texture, which run separately from the 
arteries. 


CONCLUSIONS 


1. The alveolar process has all the histologic characteristics of bone found 
in other parts. 


2. In keeping with its functional requirements it is abundantly nourished. 


3. To paraphrase Koch, the structure of the alveolar process is based upon 
the mathematical requirements of mechanics and the inner structure is such 
as to produce great strength with a small amount of material and the dis- 
position of the material at all points corresponds to the stress requirements 
at those points. 


4. Such statements as the following are misleading if not incorrect :'* 
‘‘The alveolar process * * * should be considered as practically distinct 
bones—their structure, functions and embryology differ so completely from 


the structure and functions of the maxillary bones’’; and again,* ‘‘The free 
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rim (of the alveolus) is so thin that there is little, if any, room to accommo- 
date any medullary or haversian canals. It has thus an impoverished blood 
supply, and its vitality is necessarily very low.’’ 
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DEPARTMENT OF 
DENTAL AND ORAL RADIOGRAPHY 


Edited By 
Clarence O. Simpson, M.D., D.D.S., F.A.C.D., 
and Howard R. Raper, D.D.S., F.A.C.D. 


RADIOLOGY 


PLAN OPTIMUM FOR THE RADIOGRAPHY OF THE FACE 


By Dr. Sytvatn DreyFus, LAUSANNE 


T IS interesting during the treatment of certain cases of orthodontia, par- 

ticularly when we have adenoids, and more especially in cases of insufficient 
nasal development, to be able to control our action, not only on the models, 
which, show us the new articulation of the teeth, or on profile photographs, 
which show esthetic improvements, but still more so to be able to control our 
action on the respiratory organs, especially the nasal cavities. 


It would be interesting to have a frontal view of the facial bones showing 
us the relative position of the palate (the base of the nose), the nasion, the 
septum and the turbinate bones. The treatment ought to be able to lower the 
palate and thereby enlarge the nasal cavities. 


Here I may mention my invention of a special anatomical physiological teat 
(for infant’s bottle) that I had the honour of demonstrating before this Society 
last year. 

To have this picture x-rays are taken, but how to take them without distor- 
tion is the difficulty. If you take a skull in your hand and examine it, you will 
notice at once that the palate is on a line which runs from the front of the nasal 
spine to the back of the base of the skull. Therefore you direct your rays 
parallel to this line, or rather on this line, and you place your screen with the 
film in a perpendicular plane on this line; then you obtain a photograph which 
is in reality a frontal view, examples of some of these radiographs I now show. 
To facilitate the procedure I place a soft wire in the mouth along the median 
line of the palate transversely in order to localise the palate. In certain cases 
I prefer to put the plate behind the head and direct the x-rays from the front 
to the back. Those who think there may be a radiographic error ean direct the 
rays from behind forwards. What is interesting in this method is that you 
always obtain the same radiograph, and that you can compare the photograph 
taken before and after the treatment. 
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I will now pass for your inspection radiographs taken before and after 
treatment. You will readily note the increase in the size of the nasal chambers. 
Clinically the change includes the facility of nasal respiration (as opposed to 
mouth breathing at the beginning of treatment) and the disappearance of 
chronic inflammation and pharyngitis. 


DISCUSSION 


The President said the members had just heard two very interesting papers from one 
of the Society’s youngest and most active members. He did not think there was room for 
very much discussion on the papers, because Dr. Dreyfus had presented facts and not 
theories, and facts were things which could not be very much discussed. He extended the 
Society’s thanks to Dr. Dreyfus. At nearly every meeting of the Society he brought for- 
ward something interesting. Last year at Paris Dr. Dreyfus had shown a very interesting 
film showing a child sucking the breast and taking the bottle, and depicting how different 
the muscle action was in each case. The members would recollect that after that Dr. 
Dreyfus showed an appliance which he had invented, which made the child use exactly 
the same muscles in each case. That was a great discovery, and was one which needed to 
be known and published all over the world. What Dr. Dreyfus had shown that morning 
was on a very different line and would certainly be very instructive and interesting. That 
remark especially referred to the x-ray photographs, to which he commended the members’ 
earnest attention. He was sure he was voicing the general sentiment when he thanked Dr. 
Dreyfus very heartily for his papers and in hoping that he would contribute further papers 
at future meetings. 
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ABSTRACT OF 
CURRENT LITERATURE 


Covering Such Subjects as 


OrTHODONTIA — Ora SurGERY — SuRGICAL OrTHODONTIA — DENTAL RADIOGRAPHY 


It is the purpose of this JOURNAL to review so far as possible the most important literature 
as it appears in English and Foreign periodicals and to present it in abstract form. 
Authors are requested to send abstracts or reprints of their papers to the publishers. 


Treatment of Pyorrhoea by Physical Agencies. Psaume (Paris). Revue de 
Stomatologie, October, 1925, No. 10. 


The author considers under this head massage, ionization, high fre- 
queney, radium, roentgen rays and ultraviolet rays. The scope of the paper 
is theoretic and historical and the paper itself is one of four which made up 
a symposium on the treatment of the pyorrheas at the French Congress of 
Stomatologists last October. The author does not mention any special indi- 
cations for the different methods nor does he give any personal experience 
or preference in the use of these methods. Massage is, of course, an old 
established remedy. The original writers on ionization are mostly Americans, 
several of whom, as Sturridge and MacDonald, have become enthusiastic. 
The great majority of the advocates of high frequency are Frenchmen, but 
there is no uniformity of technic. Radium in several forms has been tested, 
especially in Germany, and but two authors are quoted on the use of the 
roentgen ray, which apparently originated with Arnone, of Florence. The 
ultraviolet rays seem to be a cosmopolitan remedy which has been tested 
in the United States, France, and Italy, to say nothing of other countries. 
There is a better theoretic justification for their use than for some of the 
other physical remedies, and recently these rays have been advocated in 
ordinary abscessed teeth. They are not only bactericidal and antiphylogistic 
but they facilitate mineralization, as seen in their successful application in 
rachitis. 


Medical Treatment of Pyorrhoea. Fichot (Paris). Revue de Stomatologie, 
October, 1925, xxvii, 10. 


At the symposium on this affection at the recent French Congress of 
Stomatologists the medical treatment, which was covered by Fichot, was by 
far the largest contribution, occupying not less than 86 pages of the Revue. 
By medical treatment is comprised everything which does not come under 
surgery, prosthesis and the use of physical agencies; in other words all 
minor loeal treatment of the mouth, direct or indirect, and all constitutional 
measures directed either to the disease or the general health. Local treat- 
ment is divisible into antisepsis and into infectious measures, massage of 
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the gums and other local hygienic procedures, while the author also en- 
croaches somewhat on oral surgery by describing the technic of drainage, 
sealing, etc. Under the head of constitutional treatment are mentioned all 
possible remedies, as vaccinotherapy and the use of endocrines, diet, mineral- 
ization, arsenobenzol, ete., as a possible antagonist to the activity of certain 
spirochetes, ete. So extensive a treatise should have a terse summary, with 
the author’s personal preferences and illustrative cases; and in the ab- 
sence of such, the paper can only be regarded as comprising all of the extant 
theories of the origin of the disease and the remedies indicated on theoretic 
grounds. In his closing paragraphs the author appears to realize the short- 
comings of his paper but adds that he could have greatly increased the 
already long list of medical procedures which have been tested or sug- 
gested. The remedy of the hour usually follows the latest theoretic specula- 
tions and at present the subject is one to which justice cannot be done. 
From another angle a long parade of remedies is the best confession that 
we have as yet no actual treatment. 


Salvage of the Gold in the Cadaver. Zahnaerztliche Rundschau, October 25, 
1925, xxxiv, 43. 


The possibility of saving the gold in the teeth of dead relatives when ecre- 
mated is discussed by a number of dentists. The query seems to have been 
submitted first to his colleagues by Werkenthin, of Berlin, in relation to a 
custom alleged to prevail in the Dresden Crematory. The contention seems 
to be that a dead man cannot own property and that the gold in his mouth 
does not belong to him. The great cemeteries of the world and especially in 
America are practically gold mines today. Dr. Hartkopf, of Zachau, writes 
briefly from the angle of sentiment, condemning such a practice in the name 
of humanity and piety toward the dead. Dr. Koennecke, of Dusseldorf, be- 
lieves that the amount of gold buried or burned with the dead is greatly 
overestimated and that the total amount is too small to think of salvage as 
an economical matter. Dr. Buff is shocked that a man of Dr. Werkenthin’s 
known worth should even discuss sueh a subject. His communication im- 
plies that the salvage at the crematory is not official but is an act of the 
irresponsible personnel, and that these should be under a system of strict 
supervision. Dr. Pausen states briefiy that the controversy is not new, for 
as recently as 1923 the subject was fully exploited by the Berlin lay press. 
The old Romans, although they forbade the interment of gold with corpses, 
made an exception of the gold in the mouth, which was buried with the de- 
ceased. Dr. Werkenthin in closing the correspondence states that the sub- 
ject is covered in his textbook published in 1923. The question originally 
came up in 1921 at the time of the maximum shortage of gold in Germany 
when the premium was highest, and when the high cost of the metal was a 
hardship to the dentist and his patients. There could be no great sacrilege 
in the salvage of gold and platinum from crematory ashes after the bodies 
had been incinerated if this could redound again to the bodily welfare of 
the living. 
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Xerostomia. H. Wotisky (Berlin). 
1925, xxxiv, 43. 


The author quotes from Honcez, ‘‘When we hear a patient say that for a 
long time his mouth has been constantly dry and that as a result he feels 
unwell and sleeps poorly; when on inspection the mouth is red, raw and 
fissured over the tongue, cheeks, hard and soft palates, we are confronted 
with a disease sui generis, xerostomia.’’ Compared with the opposite condi- 
tion—salivation—it is extremely rare. It is known by various names besides 
xerostomia, as aptyalism, and (in Italy) morbus Zagarii. It was originally 
deseribed for the first time by Bartley in 1868. Nothing is known of its caus- 
ation, save that it has followed mumps and influenza, the consumption of 
highly spiced food, the wearing of a denture for the first time, ete. It may 
come on suddenly and in the sound subject and is seen at any age and in both 
sexes alike. The salivary glands may be normal but they also may be en- 
larged and hard. The condition causes, or else is accompanied by, caries and 
sometimes xerostomia appears to cause a rapid disintegration of the teeth 
from caries. In a few patients there appears to be a similar condition of the 
skin or it might be better to state that a condition of xeroderma or anhidrosis 
is accompanied by xerostomia. The other secretions do not appear to be 
involved. <A false or symptomatic xerostomia which accompanies focal dis- 
ease of the central nervous system should not be confused with the idio- 
pathie form, which, as has been said, is an affection sui generis. The treat- 
ment consists in massage of the salivary glands, in stimulation of the same 
by piloearpin, the local application of demuleents as gum Arabic, glycerin, 
ete. The author reports a case of the disease in an aged man, consequent on 
the use of roentgen rays which seemingly had caused a lesion of the parotid 
glands. No impression was made on the condition by treatment and the 


patient was obliged to moisten his mouth with water at short intervals. 
4 


Zahnaerztliche Rundschau, October 25, 


Diabetes and Oral Surgery. B. H. Harms (Omaha). The American Dental 
Surgeon, December, 1925, i, 2. 


The author sums up his important paper on ‘‘The Diabetic as a Risk for 
the Dental Surgeon’’ as follows: Deaths from diabetic coma following den- 
tal operation do not seem to have been properly reported but certainly occur 
or at least apparently occur as a result of the operation or preparation for it, 
of the anesthetic, ete. It must be remembered that the diabetic is sometimes 
unaware that he suffers from this disease. A rough and ready method of 
testing for acidosis before operation is the breath-holding test. Any patient 
who eannot hold his breath for more than twenty seconds should be refused 
operation. Local anesthesia is contraindicated. If the kidneys are func- 
tioning sufficiently for proper elimination nitrous oxid-oxygen anesthesia is 
well tolerated. The claim is made that the acetone bodies act upon the 
nervous centers in a manner similar to that of the nareotie drugs and for 
that reason it is not deemed safe to give preanesthetic drugs, comprising 
morphine, atropine, chloral, chloroform, ete. Many dentists wrongly preface 
the inhalation of nitrous oxid with doses of chlorotone. It is claimed that 
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all the drugs of these groups are apt to depress the functions of the kidneys 
for the time and so increase the operative risk. The objection to local anes- 
thesia is chiefly the risk of infection from the low resistance of the diabetic. 
Fasting before operation is bad for the diabetic for it could add to the dan- 
ger of acidosis. In fact he should be dieted against acidosis by giving him 
as much potato, mush, toast, sugar, etc., as he cares for with some free alkali. 
A fatal case is given in which the patient, later found to have an association 
of diabetes and interstitial nephritis, was thought to be in good health. The 
operation was completed under nitrous-oxid-oxygen (multiple extraction and 
alveolectomy). The circulation never gave trouble at any time but the 
breathing developed into a Cheyne-Stokes’ type. Convulsions and coma 
followed. 


Diet and Dental Defects. Editorial. The Pacific Dental Gazette, November, 
1925, xxxiii, 11. 


This number of the Gazette contains an article on this subject by Glenn, 
a physician, discussed in full by Loomis, a dentist. The editor takes occasion 
to discuss the subject editorially and at the close of the editorial he sums up 
our knowledge of the entire question in a few words: McCollum, Mellanby, 
Grieves, Howe and Marshall (the last three dentists) have all done original 
work in this field, with a gain in our practical knowledge. We know that 
calcification is a process which varies directly with certain dietetic restric- 
tions; that is, the more restricted the diet the poorer will be the calcification. 
By restriction he refers to the poverty in accessory food factors, presumably 
meaning both mineral content and vitamine. Both the enamel and the den- 
tin suffer. During the developmental period acute infections by disturbing 
the nutritional processes lead to types of hypoplasia, and hypoplastic teeth 
are more prone to caries than normal teeth. Not only primary deficiency in 
aecessory food factors but acute (and chronic) infections which interfere 
with development and nutrition must equally be borne in mind. Thanks to 
Grieves, Howe and Marshall we now have cumulative data to prove that 
dietetic deficiencies of the mother during both the pre- and postnatal periods 
are sufficient to affect the dentition of the child and that this situation is 
amenable to prevention by correcting the diet of the mother and newborn 
child. In addition to caries, erosion stands in direct relationship to diet but 
in quite a different fashion. Dietetic saturation of the individual with ear- 
bohydrates causes the gingival glands to secrete acid sodium phosphate, a 
salt which is capable of decalecifying enamel and dentin. 
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EDITORIALS 


Professional Scientific Meetings 


OR a number of years both medical and dental meetings have suffered 

from commercialism because manufacturers of supplies and commercial 
houses have been allowed to hold their exhibits at the same time and place. 
This has been true of national as well as of state and local society meetings. 
Opposition to such affiliation with commercial organizations has been felt 
by members of both professions, but since these exhibitors have paid large 
sums of money for the privilege, the opinion has prevailed that a scientific 
meeting deprived of this income would not be a success. 

Some members of the professions contend that manufacturers’ exhibits 
in both medical and dental meetings are instructive and educational, and 
that many men attend meetings in order to visit these exhibits. Granting 
that this is true, we have nevertheless observed that when they are held in 
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close proximity to the meeting, the morale of the meeting is lowered. In- 
stead of attending the scientific sessions, a great many of the members will 
spend their time at the exhibits. It might be argued that it is their privilege 
to spend their time wherever they desire, but the fact remains that this 
detracts from the scientific meeting through lowering its attendance. The 
greatest interest, it has been observed, is manifested in the meetings when 
they are conducted without the commercial exhibits. 

The American Society of Orthodontists was the first society made up of 
specialists in the dental profession to conduct its meeting on a strictly scien- 
tific basis. Its members have always held that commercial exhibits detract 
from the scientific sessions. While it is true that a few exhibitors have been 
allowed in the vicinity of the scientific meetings, they were assigned a 
definite space and they did not aid in defraying the expenses of the meeting, 
consequently the Society had absolute control over them and could force 
them to close their exhibits at any time or expel them entirely if their 
action did not meet with the interests of the Society. The American Society 
of Peridontists and the National Society of Dental Prosthesis have also held 
their meetings without the aid of commercial exhibitors. The American 
Society of Oral Surgeons and Exodontists always holds its meeting just 
prior to that of the American Dental Association, and it may be said to be 
free of commercial exhibits. National and state dental societies, however, 
have persisted in holding their meetings in conjunction with the manufac- 
turers and commercial houses. 

The first large dental meeting to be held without the aid of the manu- 
facturers was that of the First District Dental Society in New York, in 
December, 1925. This was a three-day meeting supported entirely by the 
dental profession. The money was obtained by registration fee from those 
who attend the society, plus a certain sum voted to the committee from the 
treasury of the Society. While it is true that the actual number in at- 
tendance did not equal that of some of the state society meetings, it is 
equally true that the interest manifested in the meeting was greater than 
has ever been shown in any previous meeting ever held in the dental pro- 
fession. All the energy was devoted to the science of dentistry. Every 
member who attended paid a registration fee and attended because he de- 
sired to obtain certain scientific information. There was no loud or boister- 
ous talking in the vicinity of the lecture rooms. The clinics were well at- 
tended, and no one was rambling about the halls. The order that prevailed 
during the three days of the meeting could not possibly have been maintained 
had the meeting been dominated or influenced by commercial exhibitors. 
Many men would also have been there who had no particular interest in 
the scientific sessions, and they would consequently have caused confusion 
and would have lowered the morale of the entire group. 

In order to earry out a really professional scientific meeting on a scien- 
tifie basis, we must exclude commercial exhibitors. We have nothing against 
them, but experience has proved that they contribute nothing to the scientific 
advancement of professional meetings. 

Professional meetings without exhibitors are the meetings of the future. 
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ORTHODONTIC NEWS AND NOTES 


Southwestern Society of Orthodontists 


The 1926 Session of the Southwestern Society of Orthodontists meets 
in Houston, Texas, July 31 to August 3, 1926. Following the meeting the 
majority of members accompanied by their wives will attend the International 
Orthodontic Congress in New York, and the International Dental Congress at 
Philadelphia. The party will leave New Orleans by boat, August 4. The 
Officers of the Society are extremely anxious to make this trip one of both 
pleasure and profit, and we invite all their orthodontic and dental friends to 
join us. Extremely low summer rates have been obtained provided round- 
trip tickets are purchased. Those in central and western states can go to 
Houston and by boat to New York and return home over any route. A number 
will motor to Houston, ship their cars to New York and motor home from 
New York. The freight boat rate for cars Galveston to New York will be $1.38 
per hundred lbs. This will make an ideal short summer vacation trip. A 
two days’ stopover in Havana is also being contemplated. The Houston pro- 
gram and the meetings on the boat will be worth while. To secure boat reser- 
vations it is necessary that some arrangements be made NOW. Those con- 
templating making the trip should write at once for additional information.— 
P. G. Spencer, Secretary, Amicable Bldg., Waco, Texas. 


Tennessee State Dental Association 


The fifty-ninth annual meeting of the Tennessee State Dental Association 
will be held at Nashville, Tenn., May 4-7, 1926.—J. B. Jones, Secretary. 


Southern Society of Orthodontists 


The Sixth Annual Meeting of the Southern Society of Orthodontists will 
be held at the Brown Hotel, Louisville, Ky., March 30 and 31, 1926. 

Jos. E. Johnson, Pres., Starks Building, Louisville, Ky.; Harry A. Holder, 
Secy., Lambuth Building, Nashville, Tenn. 


St. Louis Study Club of Dentistry 
Clinic and Dinner 
The St. Louis Study Club of Dentistry will hold its eighth annual ¢linic 
and dinner on Saturday, April 3, 1926, at the Gatesworth Hotel, Union and 
Lindell Boulevards. 
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The clinic, which will start promptly at two o’clock, will consist of the 
following subjects: 


Cavity Preparation and Casting Technic. 
Dental Ceramics. 

Fixed Bridgework. 

Full Dentures. 

Dental Roentgenology. 

Conduction and Local Anesthesia. 

Phases of Operative Dentistry. 

Root Canal Technic. 

Clinical Dental Prophylaxis. 

Dental Economies. 

Oral Diagnosis and Diseases of the Mouth. 


Following the clinic, a dinner will be served at 6:30 o’clock. In addi- 
tion to the members of the faculty, we shall have as our special guest on this 
oceasion the Mayor of St. Louis, who will deliver the principal address of 
the evening. 

The St. Louis Study Club of Dentistry organized in 1919 and in con- 
tinuous operation since that time, is maintained for the purpose of teaching 
advanced dental knowledge to practicing dentists. Our organization is unique 
in that no tuition is charged for any of the courses. 

A cordial invitation is extended to all the members of the profession to 
attend the clinic and dinner. 

Bulletins descriptive of the Study Club may be had by addressing Dr. 
F. C. Rodgers, 309 Wall Building, St. Louis. 


Dental Society of the State of New York 


The fifty-eighth annual meeting of the Dental Society of the State of New 
York will be held at the Hotel Astor, New York City, May 19, 20, 21 and 22, 
1926. An exceedingly important and interesting program will be presented, 
the essayists and clinicians being men of national reputation. 

The Society extends a cordial welcome to all members of the American 
Dental Association. 


EDUCATIONAL COURSES 


Prior to the regular meeting of the Society, three days will be devoted to a 
series of Educational Courses, on Monday, Tuesday and Wednesday, May 17, 
18 and 19, 1926. 

Through the courtesy of the Columbia University and the University of 
New York, all the courses will be conducted in the college buildings of their 
Dental Schools, thus affording exceptional opportunity for effective teaching. 
The following courses and teachers have been finally selected. 


Partial Denture Construction—Teachers: Henry W. Gillett, New York, Wire Clasps; 
George P. Phillips, Boston, Nesbett Technic; J. Calvin Woodworth, Chicago, Continuous 


Clasps and Cast Clasps. 
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Full Denture Construction.—Teachers: F. M. Hight, Houston, Texas, Articulation; 
James Ruyl, New York, Esthetics; Russell Tench, New York, Impressions. 


Fixed Bridge-work.—Teachers: James Kendall Burgess, New York, Pinlay Attach- 
ments; M. Diamond, New York, Carving Teeth; T. W. Maves, Cleveland, Cavity Preparation 
and Inlay Abutments. 

Removable Bridge-work.—Teachers: Charles F. Ash, New York, Split Bar Attach- 
ments; L. W. Doxtater, New York, New York, Peeso and Other Attachments; Samuel Millard, 
N. Y., Chayes Attachments. 

Porcelain Work.—Teachers: Milton Cohen, New York, Carving and Staining; William 
A. Squires, New York, Shoulder Jacket Crowns; George A. Thompson, Chicago, Shoulderless 
Jacket Crowns. 

Root Canal Therapy.—Teachers: Harry B. Johnston, Atlanta Ga., Johnston Improved 
Callahan Technic; M. L. Rhein, New York, Rhein Technic; R. Ottolengui, New York, Radi- 
ography. 

Periodontia.—Teachers: John Oppie McCall, Arthur Merritt and Paul Stillman, all of 
New York, Periodontic Methods for the General Practitioner. 

Orthodontia.—Teachers: Herbert Pullen, Buffalo, and J. Lowe Young, New York, 
Theories and Practical Work Within the Realm of the General Practitioner. 

Scientific Removal of Teeth.—Teachers (all from New York): M. I. Shamberg, Im- 
pactions; Douglas B. Parker, Elevator Technic; Francis McCaffrey, Forceps Technic; Theo- 
dor Blum, Removal of Infected Teeth and Eradication of Foci of Infection; Charles Vetter, 
Nitrous Oxide and Oxygen; Joseph Schroff, Pathological Lesions of Interest to Those Who 
Remove Teeth; Henry Sage Dunning, Accidents and Complications in the Removal of Teeth. 

Local Anesthesia.—Teachers: Leo Stern and Joseph Joffer, of New York. Other 
teachers will be added if the classes are so large as to require it. The evening sessions will 
be open to all registered in the Exodontia and Anesthesia courses. The courses are not re- 
stricted to New York State members. 


A pamphlet giving details of all the courses and terms, will be ready for 
mailing about February 15th. For a copy of same address Edward Kennedy, 
Chairman Committee on Educational Courses, 347 Fifth Avenue, New York 
City —A. P. Burkhart, Secretary, 57 East Genesee Street, Auburn, N. Y. 


Kentucky State Dental Association 


The Fifty-seventh Annual Meeting of the Kentucky State Dental Asso- 
ciation will meet at the Seelbach Hotel, Louisville, April 5, 6, 7, 1926——W. M. 
Randall, Sec., 1035 S. Second St., Louisville, Ky. 


First International Orthodontic Congress 


The First International Orthodontie Congress will be held at the Hotel 
Commodore, New York City, August 16 to 20, 1926. 


Membership blanks and further information can be obtained by writing 
to Dr. William C. Fisher, President General, 501 Fifth Ave., New York, 
N. Y., or Dr. Walter Ellis, Secretary General, 397 Delaware Avenue, Buffalo, 
N. Y. 
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190 News and Notes 


Notes of Interest 


Dr. Mark H. Perrin announces the opening of offices at 612 National 
Reserve Bldg., Topeka, Kansas. Practice limited to orthodontia and the 
eare of children’s teeth. 

Dr. Samuel Abraham announces the opening of an office at 111 West 
86th Street, New York City, for the exclusive practice of orthodontia. 

Dr. F. K. Rabb announces the removel of his office from 808-809 Lamar 
Building to 1114-1115 Southern Finance Corporation Building, Augusta, Ga. 
Practice limited to orthodontia. 
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